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ABSTRACT 



This final report describes achievements and activities of 
the Native American Science Outreach Network (NASON) , a 40-month program of 
the University of Washington which provided 4 -week summer institutes for high 
school and preservice science teachers of Native American students . The goal 
was to update the teachers' chemistry skills, and to integrate chemistry labs 
and computerized curriculum techniques with training in tribal learning 
styles and cultural characteristics. The ultimate goal was to increase the 
participation of American Indians and Native Alaskans in chemistry programs 
at the university level, and in science-related careers. Middle school 
teachers, paraprof essionals , and high school students were added to the 
program for a three-year total of 128 participants. NASON linked teachers and 
university staff through e-mail, established weekend teacher workshops for 
follow-up and evaluation activities, and visited participants' schools. The 
project also produced curriculum and resource guides, and a CD-ROM guide to 
the tribes of Washington State. Evaluation indicated that participants became 
more knowledgeable and more comfortable about both science and cross-cultural 
relationships. After an executive summary, individual sections provide 
information on the project's purpose, background and origins, description, 
evaluation/results, and conclusions. Appendices provide schedules for each 
summer institute and evaluation reports. (DB) 
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From 1993-1995, the FIPSE NASON program provided four week summer institutes for high 
school and pre-service teachers of Native American students. The goal was to update teacher s 
chemistry skills and integrate chemistry labs and computerized curriculum techniques with training 
in tribal learning styles and cultural characteristics. Through other funding resources, middle 
school teachers, para-professionals and high school students were added to the program for a three 
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EXECUTIVE SUMMARY 



Project Title : 



Grantee Organization: 



Principal Investigator: 



PROJECT OVERVIEW: 

In the fall of 1993, the University of Washington (UW) Department of Chemistry received the first 
of three one-year grants that totaled $205,321 to provide four week summer institutes for 10 high 
school and 10 pre-service (students who are pursuing a Master’s of Education and teaching 
certificate) teachers of Native American students. The goal was to update teacher’s chemistry skills 
and to integrate chemistry labs and computerized curriculum techniques with training in tribal 
learning styles and cultural characteristics. The program would also link teachers and university 
staff through e-mail, establish weekend teacher workshops for follow-up and evaluation activities, 
provide on-site chemistry demonstrations and community meetings, improve the preparation of 
Indian students in their high school programs for the UW or other post-secondary options, and, by 
working with tribal educators and elders, build bridges of understanding and appreciation of each 
others’ knowledge in order to provide the basis for an on-going commitment to science education. 

PURPOSE: 

The proposed program for high school teachers and science education majors was designed to 
improve the preparation of students in the pipeline for post-secondary education. The ultimate goal 
was to increase the participation of American Indians and Native Alaskans in chemistry programs 
at the University level, and in science-related careers by providing a comprehensive program of 
teacher and pre-teacher education, cultural awareness, classwork keyed to tribal needs, ongoing 
corporate mentorship and tangible, measurable projects in the tribal communities. 

BACKGROUND AND ORIGINS : 

The four major issues addressed by the FIPSE proposal were: 1) inadequate chemistry preparation 
of high school and pre-service teachers; 2) teachers’ lack of awareness of Native American 
cultures; 3) the high turnover rate of teachers in schools that serve Native American students; and 
4) the lack of Native American students in the sciences at the university level. 

Two correlated factors impede the successful teaching of chemistry at the high school level, t 
First: high school chemistry teachers often have a major in biology and have chemistry as a 
secondary endorsement on their certificate or have no chemistry endorsement. In order to earn the 
chemistry endorsement they only need to take the most basic college chemistry courses. Second: 
those basic college chemistry courses are traditionally taught as large teacher-centered lectures and 
labs which provide a basic understanding of chemistry but which seldom relate chemistry to real 
world experiences and concerns of students. Thus, high school teachers, with little knowledge of 
chemistry beyond the introductory level, tend to replicate this teacher-centered, lecture/lab model. 
This method of instruction is inappropriate for Native American students whose culture takes a 
more person-to-person, experiential approach to education. This proposal supported the 
instruction of teachers and pre-service teachers in chemistry in the context of relevant 
environmental concerns. 
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Most teachers of Native American students are Anglo-American. They do not have a 
background of working with or teaching Indian students. Most have had little or no training in the 
history, culture or specific learning styles of Native American students. They have little 
understanding of the roles of tribal councils, elders and extended families in the education of 
Native young people. In order to successfully teach Native American students and to create 
chemistry lessons which are relevant to their students, it is imperative that teachers understand 
basic chemistry they must also understand the communities within which they are working. This 
program attempted to integrate instruction on Native American culture, history and tribal concerns 
with the chemistry instruction. 

According to information from the UW American Indian Studies Center, the teacher 
turnover rate in schools servicing Indian students is exceedingly high due to factors such as poor 
working conditions, cultural barriers and isolation. In order to provide a stable learning 
environment for the Native American students, there must be some stability to the educational 
personnel in their schools. The institute sought to build on-going support groups within the 
schools and between the schools and the University. 

American Indians and Native Alaskans are severely underrepresented in undergraduate and 
graduate programs in chemistry and related sciences at the university level. Although almost 2% of 
the population of the state of Washington is American Indian, there were none among the almost 
3,000 freshmen taking chemistry at the UW during the 1991-92 school year. At the time of the 
inception of this program, there was no program at the UW or at Washington State University 
directed toward the particular needs and issues related to increasing the participation of these ethnic 
groups in the sciences. 

PROJECT DESCRIPTION : 

This project was highly leveraged by grants from the National Science Foundation, The 
Educational Foundation of America, ASSIST, GTE, the Corporation for National Service, 
Eisenhower Math and Science Act, and numerous additional funders to provide scholarships and 
program support for middle school science teachers, Native American para-professionals, and 
Native American high school students. The University of Washington provided space and 
equipment from the Department of Chemistry, a graduate student from the Graduate School of 
Public Affairs and faculty and staff from many departments to support the project The first year 
of the program included 43 participants. Fifty-seven participated in the second year of the program 
and 28 in the third year. Four participants repeated in the second year and three in the third. In 
addition to program participants, NASON employed university students as Native American 
teaching assistants each year. The second summer institute benefited from the efforts of four pre- 
service teachers from the College of Education who were given responsibility for creating and 
teaching blocks of the curricula. 

Although program content and delivery varied greatly from year to year, each summer 
institute was built around the theme of environmental science. The Native American concept of the 
circle of life formed the basis for the first institute. The second summer curricula was based on a 
simulation which involved the real problem of diminishing returns of sockeye salmon on a local 
river. Exercises were developed which gave participants some skills to assess the problem as 
teams and propose creative solutions. The last summer institute expanded on successful strategies 
from the previous institutes and allowed a more intensified the focus on the science behind 
environmental issues. This approach attempted to engender a confidence and enthusiasm for 
science among the teachers and teach them specific educational strategies to use in the classroom 
and, particularly, in the chemistry laboratory with their students. 

At fall and winter retreats participants were encouraged to share information about specific 
projects and changes in their schools that were happening because of their involvement with 
NASON. Several students had the opportunity for post-program internships with local corporate 
sponsors. Native American Teaching Assistants attended National Indian Education Association 
and American Indian Science and Engineering Society national conferences and the Washington 
State Indian Education Association conference one year. 



F. VALUATION/PROJECT RESULTS: 

The Outreach Program For High School And Pre-Service Science Teachers Of Native 
American Students, now commonly known as the Native American Science Outreach Network 
(NASON), was funded as a model program, with the goal that it would be replicated at other sites. 
To the end of educating both the program participants and the broader community, extensive 
resource materials were created. Curriculum and Resource Guides were produced annually. The 
Resource Guide to the Tribes of Washington was translated to CD-ROM with the addition of video 
and photos which were provided by the tribes. Forms and evaluation questionnaires produced by 
the program are included in this appendix and may be reproduced by others. Currently, the 
Resource and Curriculum Guides and the CD-ROM may be purchased from the NASON program 
at cost. 

The program was successful in reaching many of its goals. Evaluation reports from an 
independent evaluator are part of the appendices to this report Many people who appeared science 
averse at the beginning of the institutes clearly replaced fear with enthusiasm and varying levels of 
skill. By the very fact of living together, much cross-cultural communication took place. In the 
third year we were the most successful in recruiting a variety of Native American speakers to 
participate in the program, beginning with a traditional blessing of the institute on the first day and 
continued throughout the program with Native American speakers giving their perspectives on 
topics which spanned the ranged from environmental concerns to cultural stereotypes. 

Significantly, several of the para-professionals that participated in the program decided to 
pursue their BA. degrees and enter into teaching careers. Students, who initially seemed unclear 
about their academic goals or how to achieve them, frequently developed a commitment to coming 
to the university. Two students who completed the NASON program spent the summer prior to 
their freshman year at the UW in a bridge program working at the Jet Propulsion Laboratory in 
Pasadena, CA and studying calculus. Both are now doing well in their first quarter as UW 
freshmen. A third NASON student majoring in the sciences is also a UW freshman this year. 

Although this grant was initially to support pre-service teachers as well as high school 
teachers, from the first group of participants it became immediately clear that, even with fine 
intentions, pre-service teachers were unlikely to serve Native American communities. 

Subsequently the program shifted to support Native American para-professionals, people with AA 
degrees already working in the schools who have the potential to become certified teachers and 
who will stay with their communities. This strategy worked very well. It is hard to say what the 
effect was on the non-Native teachers. Many reported achieving tremendous insights into their 
students and their own teaching styles over die course of the institutes. The most difficult aspect 
was to get the teachers and students to mix, the natural tendency was for each group to seek out 
their own. Strategies used during the institute to overcome this natural tendency were assigning 
lab partners which mixed students and teachers and to assign teacher mentors to particular students 
for projects. More follow-up assessment is needed to determine long term impacts on the non- 
Native teachers. Native American teachers improved their skill and confidence in science and 
served as exceptional on-site resources in all of the institutes. The small size of the third year 
program reflected the expiration of the NSF grant which supported part of the NASON program. 

SUMMARY AND CONCLUSIONS : 

The Native American Science Outreach Network addressed major problems which still 
acutely affect Indian students wherever they may be receiving their education. Although we could 
not claim to have created scientists among these participants, nearly everyone’s comfort level with 
science definitely increased. Teachers frequently became more aware of students as individuals 
which may have helped them treat their own students with less stereotypical expectations. More 
research needs to be done to see if this is so. Because teachers and para-professionals were all 
adults, the line between the roles frequently blurred. Non-Native teachers often looked to their 
Native American counterparts as resources for traditional Native American scientific understanding 
as well as cultural interpretation. 

A continuation grant proposal has been submitted to NSF by Dr. Selfe. 
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OUTREACH PROGRAM FOR HIGH SCHOOL AND PRE-SERVICE SCIENCE TEACHERS 

OF NATIVE AMERICAN STUDENTS 
1993-1996 

PROTECT OVERVIEW 

The Native American Science Outreach Network (NASON) was conceived as a way to prepare 
Native American students to succeed in the sciences at the university level through better 
preparation of their teachers in teaching science and working with Native American students. 
Recognizing that Native American communities are faced with increasingly complex problems 
which require scientific expertise, and recognizing that currently most of that expertise is coming 
from non-Native consultants, we resolved to work with teachers of Native American students to 
both augment their science skills and their ability to work positively and sensitively within the 
Native American communities from which their students come. Understanding that everyone 
learns better with immediate feedback, we decided that teachers would learn better if they were 
immersed in an environment which not only encouraged them to do better in science, but which 
forced them to test the reality of their assumptions and stereotypes about Indians by actually living 
with and studying with Native American students, para-professionals, and university teaching 
assistants. The same would hold true for assumptions and stereotypes held about teachers by the 
student community. It was determined that one month summer institutes, where all participants 
lived and studied together, would provide an excellent format for meeting the goals. 

Over the course of three summers we experimented with various pedagogies, content , and 
numbers and mix of participants in the institutes. Thirty-one adults and 12 students came the first 
year; 33 adults and 24 students the second; and 16 adults and 12 students the third year. Four 
participants and three staff repeated from year one to year two. Three participants and three staff 
repeated from year two to year three. Dr. Selfe and Ms. Little were with the program all three 
years. Native American university students acted as Teaching Assistants each summer. The 
second year, four students from the UW College of Education assisted with science education 
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components. Several students were placed in corporate settings after each institute. Participants 
were encouraged to implement community service projects during the school year and an effort 
was made to connect participants on the Internet as well. Each fall and spring, follow-up weekend 
workshops were held to share what was happening in schools and communities and to make 
suggestions for the ensuing program. These workshops were not required for participants to 
receive academic credit Each fall the Principal Investigator and several staff traveled to many 
participating schools to do chemistry demonstrations, meet with school teachers and staff to better 
acquaint them with the University of Washington and the NASON program, and to meet with 
Native American students to encourage them to prepare for post-secondary education. 

Despite major variations in content and pedagogy in each of the institutes, all the institutes 
apparently resulted in some measure of success in teaching science, overcoming barriers to 
including science education in the classrooms, breaking down stereotypes, providing teachers with 
concrete tools to use with Native American students and tribal communities and encouraging 
students to continue in school and pursue post-secondary degrees in science or science-related 
careers. We can perhaps conclude from this the very fact of bringing people together in a safe 
environment, presenting them with scientific challenges to overcome as teams, and supporting 
them with positive university student role models and enthusiastic faculty is more important than 
any specific content (i.e., it doesn't matter whether its chemistry or biology). Although most of 
the students are still in high school, three who have graduated are currently at the UW, intending to 
major in the sciences. It would be beneficial to do a follow-up evaluation with teachers in their 
schools and communities to determine the impact of the program in the classrooms and 
communities. 

PURPOSE 

Several issues combine to support the need for a comprehensive regional initiative directed towards 
Native American populations. They include resource management matters, severe under- 
representation in the science based professions, remarkably high teacher turnover rates in isolated 



regions and the need for leadership within tribal communities that is skilled at cross-cultural 
interactions. 

For decades Pacific Northwest Native Americans have been at the center of negotiations 
over the use of resources guaranteed by treaties. In order to effectively address these and other 
critical issues, the communities need a well educated population with leaders who understand the 
scientific bases of the issues in question. 

Native Americans continue to be the most underrepresented minority in the scientific and 
technical professions. Only about 52% of Indian students nationwide graduate from high school; 
17% enter college. Only about 0.4% of the degrees conferred by institutions of higher education 
were awarded to Native Americans. Even if they go on to college, they are unlikely to major in 
science or mathematics. At the beginning of the program, a survey of enrollments at the University 
of Washington revealed that although almost 2% of the population of the State of Washington was 
Native American, yet, none could be identified among the almost 3,000 freshmen taking 
chemistry, none were majoring in chemistry or biochemistry, and none were in the chemistry 
graduate programs. 

The Indian Nations At Risk Task Force of the U.S. Department of Education found that 
existing educational systems have not effectively met the educational, cultural, economic and social 
needs of American Indian communities. The Task Force emphasized that improving the quality of 
teaching, providing a culturally appropriate curriculum, and implementing partnerships between 
schools, universities, and their communities are priorities for the future. Poor working conditions, 
cultural barriers and isolation contributed to the extremely high turnover rate among teachers at 
schools with high Native American populations. 

New ways must be found to relate science to Native American special interests. Leadership 
training and service projects are needed to encourage students and teachers to directly influence 
their own environment in order to introduce positive attitudes toward chemistry and the other 
sciences in the students and provide a much needed support group for the teachers within the 



community. Students, community leaders, teachers and community corporations must work 
cross-generationally on common problems. 

With these problems in mind and considering the resources we had available to address the 
issues, the purposes of the NASON program and the mechanisms to achieve the purposes, as 
stated in the original proposal, were to: 



1) Update chemistry skills of high school teachers of Native American 
students and pre-service teachers; and 

2) integrate chemistry labs and computerized curriculum and communication 
techniques with training in differential learning styles and cultural 
characteristics of each Native American tribe with which we are working. 



BACKGROUND AND ORIGINS 

Careers in science presume a strong foundation in math and the sciences, a foundation 
which is difficult to lay once a student enters college. Unless teachers can both teach accurate basic 
skills and encourage their students to enter the sciences, it seems unlikely that any significant 
numbers of Indian students will be prepared to fill essential scientific roles in their communities. 

The University of Washington is a large (34,000) research institution located in urban 
Seattle on the shores of Puget Sound. The state is home to 27 federally recognized Indian tribes 
and six non-federally-recognized tribes. The Indian population in the state was 1.87% in the last 
census with people living here who represent many of the tribes in the United States. Tribal 
populations are divided into coastal tribes on the west side of the Cascade Mountain Range, 
typified by small reservations, small tribal populations, and historically, much mixing with non- 
Native people. On the east side of the mountains, the Plateau tribes have much larger reservations 
and indigenous populations. Often living in remote geographical areas, historically they had much 
less contact with settlers than the tribes to the west and they remain somewhat more isolated today. 

The project began with an assessment of numbers of Alaskan Native and American Indian 
students in the chemistry program at the University of Washington to see if there was a need for a 
graduate program directed specifically at that population. After discovering that there were no 



students in the approximately 3,000 undergraduates taking chemistry, we realized that there was a 
rupture in the pipeline that needed to be fixed. A proposal was submitted to the National Science 
Foundation to fund summer institutes for middle school science teachers of Native American 
students. Recognizing that even if students were better prepared at the middle school level, 
without a focus on high school teachers, they were likely to fall through the cracks when they 
returned to negative classroom experiences in their high school years. Therefore, we submitted a 
proposal to FDPSE to include high school and pre-service teachers in the summer institutes. (Pre- 
service teachers are students in the College of Education who are seeking teacher certification 
through a Masters in Education program.) 

We realized that teachers could be better prepared with improved science curriculum, but a 
more valuable experience would be if they could work with students to get immediate feedback on 
curricular ideas and ways of dealing appropriately with Indian students in the classroom. Other 
benefits of adding students included exposing them to campus life, upgrading their science skills, 
increasing their comfort level and ability to communicate with teachers, and having them live with 
university teaching assistants who are proud of their heritage and confident of their academic 
abilities. Because we had difficulty recruiting pre-service teachers, we realized rather late in the 
spring prior to the first institute that Native American para-professionals would provide a needed 
bridge to enable participants to interact with each other and that they would be more appropriate 
people to train than pre-service teachers. (Para-professionals are people with 2 year Associate Arts 
degrees who assist in classrooms.) We saw all the participants as partners in the learning and 
teaching processes, each with very definite skills and insights to offer the others. By leveling the 
playing field and removing some of the standard hierarchies and assumptions that hold sway in 
schools, we hoped to encourage participants to see each other as partners in the educational process 
instead of barriers to each others’ progress. 

Because students and para-professionals were not added to the matrix until after the NSF 
and FIPSE grants were secured, a great deal of time was spent in fundraising and recruiting the 
participants that spring. 



PROGRAM DESCRIPTION 



SUMMER INSTITUTES: During the course of the grant, the Chemistry department 

held three NASON summer institutes. As each summer institute varied considerably from the 
others, both in numbers and demographics of participants, hypotheses driving the curriculum, and 
program content, the goals will be addressed in light of Summer 1 (1994), Summer 2 (1995) and 
Summer 3 (1996) in order to provide clearer insight for others who may attempt such a program. 
All of the institutes featured one group field trip each week. A brief summary of each of those 
institutes is followed by an analysis of how each institute addressed the goals and intended 
methods of the grant. 

SUMMER 1: 1994 

Participants: 25 Teachers: HS (7 Non-Native, 2 Native American); MS (12 Non-Native, 

1 Native American) ; Pre-Service (2 Native American, 1 Non-Native ) 

6 Para-professionals: 5 Native American, 1 Non-Native American 
12 High School Students: 3 F, 9 M 

12 Staff: Dr. Selfe, Ms. Little, 3 lead teachers (1 NA), 2 NA university student Teaching 
Assistants, 4 undergraduate students, 1 graduate Teaching Assistant 

Hypothesis: Traditional science lectures and laboratories, devoid of any meaningful 

relationship to Native American concerns and taught by teachers with little understanding of Native 
American history or culture, discourage potential Native American science students. By using 
environmental science as a vehicle to address broader cultural concerns, we can generate an interest 
in science, develop facility with scientific processes, and address factors identified by the Native 
American community as critical for teachers to understand if they are to successfully teach Native 
American students. Combining environmental science with training in cross-cultural 
communication, histories and cultures of Washington tribes, and current Indian issues will enable 
teachers to work meaningfully and successfully with students and tribal communities. 



Content: The concept of the circle of life formed the basis for the first institute, 

beginning with water as a chemical, ascertaining its "health" with water monitoring. Wetlands and 
ethnobotany, which focused on Native American uses of plants in the Pacific Northwest, lead to 
analyzing nutritive values of food. Toxicology of alcohol and tobacco covered harmful effects on 
the body. The circle closed in the fourth week by studying water as a cleansing agent and a source 
of energy. 

At least two afternoons each week and many evenings were spent on cross-cultural 
activities and probing Native American issues as explained below. Most of the first day was spent 
on opening ceremonies, with elders presenting their views on the importance of education and 
university students adding their perspectives followed by activities to integrate western and Native 
American concepts of science and holistic education. The institute ended with a graduation and 
giveaway organized by Indian participants. 

GOALS TO ACTUAL: 

Chemistry skills were updated through classes and hands-on experiences with water sampling and 
testing, acid/base properties , the different states of matter, analysis of the periodic table of the 
elements, using plant materials for dyes, chromatography, microscale synthesis of flavorings, 
nutrition laboratories, toxicology, alcohol curriculum, and using water as an energy resource. 
Although time was spent on environmental science, the principal investigator was concerned that 
the institute was not grounded enough in science - too many topics were covered with not enough 
depth of knowledge for the teachers or the students to gain confidence in any one area. Post-tests 
did not show a significant improvement in science knowledge, and the homework and curricula 
that teachers prepared were generally dismal. 

A great deal of time was spent on learning styles and cultural characteristics of the tribes. 
We began by li nkin g Native American and western concepts of science through an activity on 
structures, then analyzing the activity through discussion about how the activity incorporated 
techniques appropriate to both Native American and western scientific investigation. After a 
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member of the Makah tribe taught about learning styles and history, we energetically related our 
new knowledge to the Gardner’s Seven Intelligence's. Using an active process of sorting through 
alternatives, we linked water testing with concerns and needs in tribal communities. Many 
sessions were spent on multi-ethnic education and how to reach students with much sharing by all 
the participants as we went through various group curriculum planning activities and candid, often 
painful appraisals of how schools really (don’t) work for Indian students. There were hands-on 
sessions on holistic integration of art, music and stories, a review of the Boldt fishing decision 
with personal stories of individual and family involvement in that fractious controversy, a Cowlitz 
speaker on Fetal Alcohol Syndrome and Fetal Alcohol Effect followed by candid (again painful) 
small group discussions on many ways that alcohol affects students in schools and communities, 
major discussions on building whole communities, a session on evaluating textbooks from a multi- 
cultural perspective, and a presentation by the Northwest Indian Fisheries commission. 

Many campus and community resources were involved in the summer institute, although 
not everyone we planned on including was available. Professor James Nason, Comanche, spoke 
about Indian art and museology, with special emphasis on the Repatriation Act and the science 
involved in preservation of artifacts. Professor Eugene Hunn presented information on traditional 
ecological knowledge and led an ethnobotany outing to the UW Arboretum. Outside resources 
included Donna Scott, Makah, on learning styles and history; Leonard Foresman, Suquamish, 
Marie Ruby, and Astrida Onat, archeologists, guided our learning at the Cedar River watershed; 
Robin LaDue, a Cowlitz psychologist , gave a presentation on Fetal Alcohol Syndrome and Fetal 
Alcohol Effect; Jeannette Allen, Nez Perce, directed group interactions on the alcohol theme, and a 
speaker from the Northwest Indian Fisheries Commission brought us up to date on their work. 

The NASON Resource Guide, which had been developed prior to the institute, provided a 
strong basis for cross-cultural discussions and developing understanding. Although a specific 
emphasis was put on computer training, we found it very difficult to meet the range of needs of the 
participants. Some people didn’t know where the “on” switch was located; others were 
experienced Internet researchers. By the end of the institute, everyone showed a level of facility 



with email and some skill at word processing. However, we were not satisfied with the level of 
progress. Laboratory experiments, while somewhat successful, also suffered from the wide range 
of experience and expertise that the participants brought to the program. Some participants were 
science phobic; most had no idea of how to keep a lab notebook; students regularly outstripped the 
teachers in complexity of problems attempted and accuracy of results achieved. We felt that our 
pre-assessment of science needs did not provide enough information to accurately meet 
participant’s needs. Teachers were required to create several lesson plans which integrated cross- 
cultural concerns with experiential science lessons. For the most part, these lessons showed little 
creativity or comprehension of the scientific concepts presented. The process of "how to do 
science" was completely lacking from the lessons. 

Despite the generally dismal academic showing, particularly of the teachers, real progress 
was made toward reaching cross-cultural program goals. Students, who had never been to the 
university, left feeling that they belong here. Many changed their curriculum when they returned to 
high school in order to take college prep courses. Two of the 12 original students are now 
freshmen at the UW, intending to major in the sciences. One para-professional is currently at the 
UW, completing an undergraduate degree in art with the goal of becoming a teacher. Another 
para- professional graduated from the UW and is currently pursuing her teaching certificate. A 
Native American high school teacher is now the Superintendent of the Muckleshoot Tribal School 
after serving two years as Principal of the Quileute Tribal School, a job he secured while at the 
NASON summer institute. Most of the non-Native teachers reported that the NASON experience 
made a major change in their approach to teaching all students, but especially Native American 
students. 

SUMMER 2: 1995 

57 Participants: 25 Teachers: HS (3 Non-Native, 1 Native American); MS (13 Non-Native, 
4 Native American); Pre-Service (4 Non-Native College of Ed students who also taught) 

8 Native American Para-professionals 
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24 High School Students: 12 F, 12 M 

18 Staff: Dr. Selfe, Ms. Little, 2 lead teachers, 6 NA university students, 4 College of 
Education students (also counted above as participants), 3 undergraduate students, 1 administrative 
assistant. 

Hypothesis: Many Northwest tribes are concerned with watershed and fish. By 

identifying one problem and building the entire curriculum on that problem, many scientific 
processes, techniques and teaching approaches can be illustrated and adapted to studying one 
issue. By developing a curriculum around one issue the teachers would get experience with how 
to develop a curriculum based on an issue of importance in their own community. Teachers should 
be able to apply this process of problem solving in their classrooms. College of Education 
students would benefit from hands-on teaching experience with target populations in a situation 
that provided for immediate feedback from students, teachers and their peers. By working in - 
flexible small groups, particularly with guidance from Native American university students, 
teachers and students could address cross-cultural issues in the context of an educational format. 
Para-professionals would provide much needed cross-cultural bridging for all parties concerned. 

Content: Participants were challenged to address the issue of decreasing numbers of 

sockeye salmon returning to the Cedar River near Seattle. In the mornings they learned 
laboratories relevant to water testing and analysis. Afternoon sessions, organized and taught by 
the College of Education students, presented various scientific concepts (watershed issues, life- 
cycle of the salmon, pollution effect, etc) in terms of “jigsaws”, an instructional technique designed 
to encourage teamwork and group interaction. During the last two weeks, teams applied their new 
skills to addressing the problem, coming up with “solutions”, and presenting their ideas to the 
whole group. 

COALS TO ACTUAL: 

Prior to the 1995 institute, with the help of tribal leaders and educators, including extensive 
editorial review by the tribes and Ms. Little, the NASON Resource Guide was almost doubled in 



size by Michael Kern, a student in the Graduate School of Public Affairs. Participants were 
encouraged especially to read and discuss parts related to schools, attitudes, and teaching and 
learning styles. Mr. Kern also converted the Resource Guide to CD-ROM which enabled both 
participants and many others to have access to basic information plus videos and photos supplied 
by the tribes. 

Because the expertise of the chemistry department is obviously in science, the principal 
investigator decided that the most important thing that we could offer to prepare Indian students to 
succeed in the sciences was to teach them and their teachers environmental science in a more 
rigorous manner. Environmental science was a much stronger focus in the second summer 
institute. The stage was set for integrating indigenous and western science early in the program. A 
panel of representatives from Indian Fisheries and the Seattle Water Department framed the context 
of the sockeye salmon simulation problem which was then related to the “fish kill” problem in the 
Chemistry in the Community textbook. During the first two weeks College of Education students 
set up jigsaw experiences based on constructivist education theory in which participants were 
divided into small groups. One member of each group learned a specific experiment needed to 
address their problem, then they each returned to their original group and taught each other the 
sections of the “jigsaw”, constructing the puzzle until everyone in each group understood how to 
set up an experiment to address the whole issue. 

Lead teachers spent the mornings in weeks two and three teaching nuts and bolts science: 
how to keep lab notebooks, make conductivity testers, create density columns, water testing, 
learning about acids and bases, learning about solvents, construct spectrum boxes, understand 
semi-permeable membranes, and decorate clothes and shoes using chromatography. During the 
afternoons of the third and fourth weeks, participant groups worked independently, using staff as 
resources, to address the sockeye problem and prepare final presentations to the whole group at the 
end of the program. Most of the last week was spent on project preparation and presentations. 
Portfolios kept for each participant allowed faculty to see the range of work each person completed 
over the month and allowed participants to have some control over how they were evaluated. This 



worked reasonably well. As expected, those students who failed to engage in the institute activities 
had little or nothing to show in their portfolios and subsequently received no credit for the institute. 
Many portfolios showed excellent, creative work 

Academic activities were generally well received; four of the six students who graduated 
from high school in the spring of 1996 continued on to post-secondary education, three at the UW 
majoring in science and engineering. (Two of the three participated in both the 1994 and 1995 
NASON institutes.) Two para-professionals are continuing their college education and a third is 
enrolled in a teacher education program. Without further research it is difficult to measure the 
impact of the summer institute on the teachers. 

Program goals in the second year were shifted to emphasize science in the formal aspects of 
the program and generally address the cross-cultural training informally. Native American teaching 
assistants and participants worked around the edges on cross-cultural issues. Small groups of 
students met regularly with a TA graduate student in history to hone library and writing skills or 
work in the computer labs. One of the participants began most mornings by telling a story from 
his Quileute tradition. Some evenings and rest times were spent making crafts, viewing videos, 
and learning about opportunities for Native American students. Cultural activities included the 
opening program in which elders shared their personal stories and encouragement for the students 
to make the most of educational opportunities, a discussion on a Western vs. Native view of 
science, a wonderful afternoon with Spokane author, Sherman Alexie, and afternoon sessions on 
the University of Washington Office of Minority Affairs (OMA) and cultural exchange (by a first 
year teaching assistant). Despite the lack of the formal inclusion of cross-cultural training, many 
participants communicated what they felt others needed to know. Some participants and staff 
voiced strong objections that the institute did not focus enough on Native American concerns. 
While other participants and staff were just as adamant that science had taken a back seat to cultural 
issues. Finding a balance between cultural instruction and science instruction was the most 
challenging aspect of the program. In year three another format was attempted to try to address 




this issue. 



SUMMER 3: 1996 

28 Participants: 15 Teachers: HS (5 Non-Native, 3 Native American); MS (7 Non-Native) 

1 Native American Para-professional 
12 High School Students: 1 1 F, 1 M 

8 Staff: Dr. Selfe, Ms. Little, 1 NA lead teacher, 3 NA university students, 2 
undergraduate students. 

Hypothesis: To appropriately address both the cultural issues and the scientific 

instruction there needs to be an integration of the two as much as possible throughout the institute. 
While teachers need to upgrade their chemistry skills in order to effectively prepare students, the 
lessons need to be presented within the context of an issues of import to Native Americans. The 
goal is to not only encouraging teachers to feel “at home” with chemistry lectures and laboratories, 
so that they will put a positive face on science and will incorporate science in their classrooms but 
to also show them that chemistry and science is important to their students and communities. By 
providing examples of the integration of science and cultural the teachers will learn by example. 
During the institute the teachers will also present “lessons” to the entire group, this way they will 
be able to practice their own skills and see how others present engaging lessons. 

Native American faculty and staff were resolute that students need to know how to survive 
in the real world of college science classes: lectures and laboratories. They need to know how to 
take notes, create lab notebooks and distill important information. Therefore examples of typical 
science lectures were provided for both teachers and students. A science fair for the students 
would provide an opportunity for students to creatively put their skills to work and allow the 
teachers to act and mentors working one-on-one with the students on science projects. 

Content: Participants spent most of their time on basic chemistry concepts and how 

they related to various environmental issues. The focus was on developing skills that could be 
translated to classrooms and provide a foundation for students to succeed. Lectures and 
laboratories generally focused on water chemistry and understanding watersheds. Presentations by 



the staff would use a variety of teaching methods: lecturing, hands-on, group activities, jigsaw, 
etc. Teachers prepared lessons to teach to all participants and students created science fair projects 
that were presented on the penultimate day. 



GOALS TO ACTUAL: 

As with prior institutes, the emphasis was on environmental chemistry with a focus on 
watershed issues. Dr. Selfe set the stage discussing watersheds and the variety of tribal issues 
which are impacted by watershed issues. Charlene Poste, Squaxin Island , discussed the cultural 
significance of environmental stewardship which was followed by small groups visiting the Puget 
Sound model in Oceanography and viewing a video on an archeological site which was the focus 
of the field trip for the week. Preparing participants for extensive lab work, Dr. Selfe taught a 
class on laboratory safety and keeping a lab notebook. Dr. Selfe and lead teacher John Brewer, 
taught additional classes on water structure, properties and uses, making sparklers, building 
density columns and experimenting with Coke and Diet Coke, making conductivity testers, the 
periodic table, ions, polarity and solubility, ink chromatography, acid/base chemistry, jigsaws, 
water testing kits, spectroscopy, groundwater, a groundwater simulation that could be used in 
schools, foul water, chloride titration, and finding out how much fat in a hot dog and other fun 
chemistry experiments. We were exceedingly lucky to have John Brewer, Oglala Sioux, join our 
staff for the third year. He was an invaluable resource on both cultural and science issues. 
Wherever possible Native American issues were integrated with the instruction. One example 
would be the discussion on groundwater. The topic was introduced by members of the Suquamish 
Tribal Natural Resource Department where brought maps of the reservation and talked about the 
various groundwater problems that exist on the reservation. In addition they brought their 
groundwater model and automatic water testing equipment for the participants to see and use. This 
was followed by a group activity where a map of a reservation was given to the participants which 
showed that a recent well has been tested and found to be contaminated. Each group needed to 



decide where they would dig test well in order to determine the source of the activity. It was an 
excellent example of integration which was followed by a discussion led by Mr. Brewer where he 
talked about just such an incident on his reservation where the wells had been contaminated by a 
leaking gas tank. The concept of density was framed with the context of building canoes, 
discussion on acid/base properties was followed by making Indian Fry Bread, etc. 

Each teacher, alone or in small groups, presented a lesson to all the other participants. 
Students “graded” these lessons, giving helpful feedback on what really works. Teachers spent 
most afternoons in the early part of the institute creating their lessons and most afternoons in the 
last weeks presenting them to the group. Unlike year one where we had teacher prepare several 
lesson plans, in year three the teachers prepared one less and the results were excellent. Several of 
the lessons were wonderful integrations of cultural and science. For example, one teacher made a 
presentation on how native people have used science to convert foods of low or no nutrition into 
"Superfoods", this presentation was followed by a lab where the participants (and the staff) made 
tofu - an excellent example of extraction, solubility and precipitation. Another group of teachers 
presented a lesson glaciers which was introduced with Native American legends and music. 

During the teacher's lesson preparation time, students were supposed to be working on their 
science fair projects. It wasn't until the teacher's had finished their preparatory work that they 
were able to mentor the students and thus most work on the projects was delayed until shortly 
before the science fair. 

At the beginning of the institute Dr. Selfe laid out clear goals and expectations for the 
participants in order for them to get credit for being there. These related to attendance, 
participation, preparation of materials and large group presentations. Small groups performed 
experiments together in the labs, ensuring some cross-age and cross-cultural communication. The 
TAs were constantly consulted to determine how the groups were working together this way we 
were able to insure that their was a constant mixing of various ages and skill levels during the 



institute. 



In addition Native American issues which related to science several Indians made 
programmatic presentations on other cultural issues. Harold Belmont, an elder of the Suquamish 
Tribe opened the institute with a traditional blessing. As stated before, Charlene Poste, Squaxin 
Island, spoke on the Cultural Significance of Environmental Stewardship and Leonard Foresman, 
Suquamish, presented archeological information.. Evening activities included graduate student 
Anneliese Traume, Pima, presenting on the Native American Barbie doll which led to an excellent 
discussion of cultural stereotypes, Wesley Thomas, Navajo, speaking about Navajo weaving and 
his experiences as a child in boarding schools, and representatives from the UW Office of Minority 
Affairs talking about college entrance to the students. On one occasion the whole group discussed 
experiences of racism and stereotyping in the schools and another time teachers spent an hour and a 
half talking about what really happens in their schools and how they create supportive, 
academically challenging environments in their classrooms. The NASON Resource Guides were 
given to all participants. 



EMAIL CONNECTIONS: Although we intended to connect all teachers by email, we 

could find funds only to pay for modems. Over the course of the three years, many more school 
districts came on-line, however only 17 of the total participants are now linked on e-mail. It seems 
that this problem will be resolved soon as the Washington legislature has allocated funding to bring 
all schools in the state on line. 

WEEKEND RETREATS Fall and spring retreats were held for the first two groups of 

participants and a fall retreat for the third. People were not required to attend. Programs included 
time for people to share what they have been doing in their classrooms, specific service projects 
they have been doing with the community, successes and challenges in their schools, additional 
computer training and a trip to see Pocohontas with pre- and post-discussions of the movie and 
broader issues of stereotyping. Attendance proved much stronger at fall retreats than spring 
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retreats. The final fall retreat, which was to be held off-campus at Pack Forest in November 1996 
was canceled due to inclement weather. 

STUDENTS IN THE PIPELINE: The NASON program appears to be somewhat 

successful in repairing some leaks to the pipeline. Of the 12 students in the first institute, three are 
now at a university (2 at UW), three in community college, four in high school, one dropped out 
after a family tragedy, and one went to jail. Of the 19 new students in the second institute (3 
repeated from year 1) one is at the UW, one in community college, one in the Army, one dropped 
out and 15 are still in high school. All of the third year students are still in high school. Most of 
the high school students assure us that they are still on track for going to college. 

Equally important, one para-pro from each of the first and second year programs have now 
graduated from college and are in Masters in Teaching programs; and one para-pro each from years 
one and two is currently pursuing an undergraduate degree. 

COMMUNITY CONNECTIONS: The NASON program was highly successful in 

attracting community support. In addition to major federal grants from the National Science 
Foundation, FIPSE and the Corporation for National Service, NASON received specific 
scholarship support from the Educational Foundation of American, the Bureau of Indian Affairs, 
the Eisenhower Mathematics and Science Act, and ASSIST (a sub-grant from another NSF 
project). Local support, both financial and in-kind, came from Apple Computer, Battelle 
Northwest, Bonneville Power Administration, Bristol-Myers Squibb, GTE, the Hubert G. Locke 
Fellowship for Social Justice, IBM, King County Water Pollution Control, the Lummi Tribe, 

Puget Sound Power and Light Company, the Puget Sound Water Quality Authority, the Quinault 
Tribe, the Seattle Water Department and the Snohomish County Public Utility District. 

In addition to financial and in-kind support, the Snohomish County PUD and the Colville 
Tribe provided paid internships for students from their areas who attended the NASON institutes. 
Battelle anticipates hiring NASON students from the 1996 program into summer positions in 1997. 



These students immediately were able to apply skills that they learned in NASON to work 
situations as well as establish excellent networking contacts with companies which need to work 
closely with the tribes. 

The University of Washington provided space for program staff and laboratories and 
equipment for participants to use. Michael Kern from the Graduate School of Public Affairs 
received two awards for his Master’s degree project, The Tribes of Washington CD-ROM, which 
was also the basis for the NASON Resource Guide. Many faculty, particularly from American 
Indian Studies and Anthropology, assisted with the program. Office of Minority Affairs staff 
provide support in recruiting, funding, and joined in specific activities. 

One part of the program, which seemed somewhat peripheral at first, became a very 
important piece of the community connections. Each fall Dr. Selfe and a varying number of 
Teaching Assistants and undergraduate students traveled to many of the schools that had 
participants in the program. These trips lasted two weeks during the first two years. Dr. Selfe 
gave chemistry demonstrations to hundreds of students and teachers, sometimes the whole school 
at once. While undergraduate students gave water monitoring slide presentations to individual 
classes, the TAs met with counselors, individual teachers and selected groups of students, sharing 
specific information on college entrance requirements, answering questions, helping to form a 
Native American club at one school, and encouraging Indian students and their teachers to aim for 
college. All aspects of these programs met with great success. “Our” students and teachers were 
thrilled that the UW team came to their schools and a tremendous amount of excellent information 
was presented at each stop. With limited resources the third year, the trip lasted three days 
followed several one day trips to communities closer to Seattle. Although the team limited their 
presentations to science demonstrations by Dr. Selfe, the response was still overwhelmingly 
positive. In addition to presenting science and college information, these trips showed all the 
schools and communities that people at the UW do care about Indian students’ success in higher 



education. 



EVALUATION/ PROJECT RESULTS: 

Evaluation measures established at the beginning of the project sought to assess the impact 
of the program in the schools and communities from which our participants came. This invariably 
calls for long term research with a great deal of time spent in the communities and schools, 
interviewing, observing and gathering data. Ms. Little will be doing that extensive, on-site 
research as the focus of her Ph.D. thesis in anthropology over the course of the next year. 

More realistic assessment is confined to the institutes and the program itself. Although 
certainly the NASON program would not presume to take full credit for all positive outcomes, 
some facts are worth repeating. In the fall of 1996 Indian enrollment reached an all time high at the 
University of Washington, 120 versus 87 for the prior year. There are now three NASON 
students majoring in the sciences in the current freshman class. All but one of the Native American 
para-professionals who participated in NASON are either still working with Indian students or are 
pursing post-secondary or graduate degrees. All but three of the middle and high school teachers 
are still working either in Indian schools or with Indian students. 

Outside evaluations were prepared for years 2 and 3. Those reports are in the appendices. 
Unfortunately, the post-tests for both summers were interrupted by unforeseen events (the latter a bomb 
scare when they were halfway through), which resulted in less than optimal evaluations for the reviewers. 

SUMMARY AND CONCLUSIONS: 

We have gained many insights as a result of doing this project Our understanding of the 
problems was naive at best Although all of the initial statements about needs and problems to be 
addressed were correct, we did not understand several key points. 

• 1) It was very difficult to recruit non-Native teachers even with pay and academic credits, and 

nearly impossible to recruit pre-service teachers who would not be paid. Teachers who would 
come to a residential program in the summer were typically young or without family 
commitments or they needed the continuing education credits. 
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• 2) Most teachers teach across the curriculum. Particularly in rural schools, they are responsible 
for many subjects and multiple age groups. Few of them bring a strong background in science 
which meant that we frequently dealt with science phobia as well as lack of scientific 
information or expertise, causing faculty to spend a great deal of time and energy on seemingly 
“unrelated” efforts which were necessary for teachers to even begin to do science work. 

• 3) The design of an institute which is to tackle issues of both science and culture is exceedingly 
difficult There is constant tension to make sure that both science content and culture issues are 
addressed. Teachers who feel confident in science want more instruction on cultural issues and 
teachers who are weak in the area of science want strictly content instruction. 

The constant refining of the institute over the course of the three years resulted from the 
needs to address these issues. While a better balance between science and cultural issues was 
achieved in year two and three, these years were by no means perfect. Having both middle school 
and high school teachers in one institute lead to a participant group with a very diverse level of 
science skills. Future institutes should be restricted to a smaller grade level range so that there is a 
smaller set of science concepts addressed which will hopefully allow for a balance of cultural 
issues and science concepts. 

APPENDICES: 

A: Schedules of each Summer Institute - 1994, 1995, 1996 
B: Evaluation Reports - 1995, 1996 
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Native American Science Outreach Network 
(NASON) Summer Institute, 1995 - An Evaluation 



EXECUTIVE SUMMARY 



The Native American Science Outreach Network (NASON) is a program sponsored by 
the University of Washington’s Department of Chemistry which seeks to engage Native 
Americans in the fields of science. Subsequent to the inaugural NASON Summer 
Institute in 1994, the 1995 event was held from July 9 to August 4, 1995. NASON 
invited to the UW campus middle school and high school science teachers of classes that 
included Native American students. Along with the teachers, a number of Native 
American paraprofessionals who also worked in schools assisting in the teaching of 
science were recruited to attend. In addition. Native American high school students from 
across the state were invited to participate in this unique endeavor. The purpose of the 
NASON Institute was two fold. The first goal, set for teachers and paraprofessionals, 
was to improve the teaching of science by providing teachers and paraprofessionals with 
scientific and laboratory skills, and, as importantly, the historical and cultural background 
of their Native American students in order to have science become relevant to them. The 
second goal was to empower the students to see science as an important part of their 
lives, both individual and tribal, and to inspire a belief that they could succeed in their 
studies. 



The Office of Educational Assessment (OEA) of the University of Washington was 
retained to provide an evaluation of the 1995 Institute. This evaluation, of which this 
report is the first step, would include the administration of a series of surveys to 
participants, a review of portfolios and papers prepared during the Institute, and 
interviews with selected participants from both 1994 and 1995. This report details only 
the results of survey questionnaires. 

Each individual within the three groups (teachers, paraprofessionals, and students) was 
given a total of four surveys during the course of the Institute. One survey was given at 
the beginning in order to establish the initial views and perceptions of the participants. 
At the conclusion of the Institute, a similar questionnaire was administered which 
attempted to measure changes in perspectives that may have been the result of the 
NASON activities. These two (pre-institute and post- Institute) surveys were slightly 
different for each group. Each participant was asked to use a unique but anonymous 
identifier on each questionnaire so that individual changes could be tracked. The final 
two instruments were identical and asked respondents to rate events and activities of the 
Institute and evaluate the final project presentation. 

Demographically, teachers were primarily Caucasian and male while the 
paraprofessionals and students were exclusively Native American and gender balanced. 
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Teachers averaged more than 40 years of age but had only been teaching an average of 
4.3 years. Paraprofessionals averaged 33.25 years of age and students 16.2. 

In large measure, the teachers and the paraprofessionals shared common approaches to 
how classes should be conducted. The Institute seemed to have similar impacts on them. 
By the end of the Institute they indicated a tendency to alter their teaching '‘style” in ways 
that would encourage Native American students to respond. Generally, the teacher's and 
paraprofessional’s confidence level in their ability to teach science was also boosted by 
the Institute. Perhaps one of the biggest impacts was on how teachers would schedule 
their classes after the Institute. They indicated that they would spend considerably more 
time on conducting experiments in class and a proportionally less time lecturing. Both 
teachers and paraprofessionals believed that they had learned scientific and laboratory 
skills and had been better prepared to teach Native American students. 

Students, too. seem to have received motivation from the Institute. Comparing their 
educational plans before and after the Institute, students seemed much more focused and 
realistic in their goals. Although this group of students was already interested in science 
from the outset, their interest was increased as was their belief that Native Americans 
were capable in the fields of science. The Institute seemed to have little impact on 
student’s study habits, however. Students thought the Institute had given them valuable 
scientific and laboratory skills and had better prepared them for success in science. 

Almost all of the events and activities of the Institute were found by participants to be 
useful. There were, however, some differences of opinion among groups about the level 
of usefulness of some events. Teachers did not find the computer instructions useful, but 
students found it to be one of the most useful. This seemed to indicate that some events 
are more appropriate for one group than another. The most highly rated events were the 
laboratories, the presentation, “demo” night, and Sherman Alexie. 

The final project presentation was judged by all participants to be a success. Members of 
the different groups expressed interest in working with each other and thought that their 
work was interesting and would have benefit beyond the Institute. 

In a series of open ended questions, the participants expressed a number of views. 
Teachers and paraprofessional indicated a commitment to integrate Native American 
culture into science teaching. They expressed a desire to make Native American students 
feel welcome in their classes although they differed on approach and specific courses of 
action. Their comments indicated that they felt the Institute had assisted them to be much 
more effective, particularly in science and laboratory skills. Students expressed both a 
renewed sense of interest in science and an enhanced perception of v at hard work it is. 

In large measure, the goals of the 1995 NASON Summer Institute were met. Teachers 
and paraprofessional were revitalized and given new tools to improve their science 
teaching. Students, too, seemed to take from the Institute an enhanced interest in science 
that was tempered by a more realistic view. All participants discovered new ways for 
science to be relevant in their communities. 
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Lauren Basson 
Thomas Taggart 

September 1995 



INTRODUCTION 

The Department of Chemistry of the University of Washington is the sponsor of a Native 
American Science Outreach Network (NASON) which seeks to engage Native .Americans in 
the fields of science. During the Summer of 1994, NASON sponsored the first of a 
proposed series of institutes to gather together teachers involved in the instruction of Native 
American high school and middle school students. Also included in the NASON Summer 
Institute were Native American paraprofessionals (educational facilitators who worked with 
teachers in middle and high schools), and a select group of Native American high school 
students. These three groups resided on the UW campus for four weeks and participated in a 
series of experiences including field trips, lectures, demonstrations, laboratory experiences, 
and presentations both on science and Native American history and culture. 

In a continuation of this program for the 1995 Summer Institute, NASON invited new 
participants representing the three groups (teachers, students, and paraprofessionals) to be 
involved in a four week program that built on the strengths of the previous year’s experience 
and improved other elements. The two primary and parallel goals of the Institute were; 1) to 
enable teachers and paraprofessionals to improve the teaching of science to high school and 
middle school students, particularly Native American students, and 2) to encourage Native 
American high school students to pursue the study of science. These two goals were 
designed to be complementary. Participants would be organized into mixed groups 
(teachers, paraprofessionals and students) during the course of the Institute and would work 
together toward a final presentation that would apply scientific principles towards the 
solution of a real problem faced by a Native American community. 

The principal leaders and organizers of the Institute were Nan Little (Director of NASON), 
and Dr. Sara Selfe (Senior Lecturer in the Department of Chemistry). They contacted the 
University of Washington Office of Educational Assessment (OEA) to assist them in an 
independent evaluation of the 1995 Institute. 
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OEA interviewed the Institute leaders. Ms. Little and Dr. Selfe, to initiate the evaluation I 

process. From these discussions, OEA proposed a schedule of evaluation activities as listed 

below: | 

1 . Prepare and summarize pre- and post- Institute questionnaires 

2. Prepare and summarize activities questionnaires [ 

3. Review participant portfolios * 

4. Summarize reflective papers 

5. Prepare and summarize presentation questionnaires J 

6. Interview and/or survey 1994 and 1995 Summer Institute participants 

7. Report on these evaluation activities I 

NASON and OEA agreed to follow this agenda for the 1995 Summer Institute. This 

preliminary report addresses only the aspects of the before and after surveys, activities, and i 

presentation questionnaires 1 . Review of the portfolios, summarization of the reflective } 

papers, and reporting on the participant interviews will take place at a later date. 

METHOD ! 

OEA began the evaluation process by identifying specific elements of the Institute's goal for j 

teachers and paraprofessionals. These elements included conduct of teaching in the ■ 

classroom, attitudes toward Native Americans, and styles of teaching. For evaluating the 

success of the Institute’s goal for students, the elements evaluated were the students’ 

educational plans, their attitudes about science, their perception about the relationship of 

science to Native Americans and their learning styles. The before and after Institute 

questionnaires were constructed to measure the effect of participants’ experiences at the I 

Institute on accomplishment of these goals. Three slightly different questionnaires were 

developed for each group incorporating these specific elements or aspects. Participants were 

also asked for demographic information. For teachers and paraprofessionals, these data j 

included the length of time involved in teaching, and their educational background. 

Students were questioned about their short term and long term educational objectives. 

All participants were given the opportunity to develop a “secret code” to label pre & post 
questionnaires. This code would serve as an anonymous means of comparing pre- and post- 
institute responses. This method of identification was largely successful although a few 
respondents joined the Institute late and were not given the pre-test and two participants 
forgot their code. The assessment of the results was also somewhat mitigated because 
some paraprofessionals and one-fourth of the students failed to take the post-institute survey. 



1 See Appendices 1-4. 





2 



NASON Summer Institute - 1995 






■gesmsasimimm 






■&a 



RESULTS 



I 

I 




Demographics 

The gender distribution and ethnic make-up of program participants is shown in Table 1. 
The gender distribution was balanced for students. There were more men than women 
teachers and more female than male paraprofessionals. The majority of teachers were 
Caucasian, and the paraprofessionals and students were all Native American. 



Table 1: Gender and Ethnic Distribution 



Group 


Male 


Female 


Alaskan 

Native 


Asian- 

American 


Native 

.American 


Caucasian 


Teachers 


12 


8 


1 


1 


5 


14 


Paraprof. 


4 


5 


- 


- 


9 


- 


Students 


12 


12 


- 


- 


24 





Teachers and paraprofessionals were asked to provide their ages and tenure in an educational 
career. Teachers averaged 40.3 years of age but had been teaching an average of only 4.3 
years. Paraprofessionals were somewhat younger on average (33.25) and had an average of 
4 years in education. The average age of the students was 16.2. 

Paraprofessionals were also asked about their educational background and future plans. The 
results are shown in Table 2. Of the two people indicating “other ’ as a choice tor present 
educational level, one is presently attending community college and the other is in a four- 
year college. The one “other” response for future plans had law school as a goal. 



Table 2: Paraprofessional Education - Present and Future 



Present Educational Level 
High School Diploma 
Associate of Arts Degree 
Other 



Future Educational Plans 
3 Bachelor of Arts or Science 

3 Masters Degree 

2 Other 



2 

5 

1 



Teachers and Paraprofessionals 

In the first set of inquiries, teachers and paraprofessionals were asked to respond to similar 
statements regarding classroom conduct. The range of response permitted was from Most 
of the Time” (4) to “Almost Never” (1). The phrasing of the statements for teachers and 
paraprofessionals was somewhat different in that paraprofessionals generally have little 
control over either the curriculum or the conduct of the classrooms in which they work. 
Teachers were also asked three questions that paraprofessionals were not. These questions 
were related to how teachers direct the flow in their classrooms. All of these questions were 
repeated in the post-institute questionnaire asking respondents to forecast future classes in 
which they will be involved. The purpose of these paired questions was to see if the 
Institute had tin impact on approaches to teaching or classroom assistance "style. ’ The 
means of the responses are shown in Table 3. 
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1 = Most of the time 2 = Frequently 



3 = Sometimes 



1 = Almost Never 



Table 3: Teachers and Paraprofessionals - Classroom Conduct 



Statement 



Teacher 
Pre-test 
1.95 



Paraprof. 

Pre-test 

2.00 



Teacher 

Post-test 

1.70 



Paraprof. 

Post-test 

Z29 



I enjoy assistmg/teaching science. 

Students apply what they are learning to real 
life situations and to their personal 
experiences. 

Students brainstorm ideas. 

The 1 st student who raises his/her hand is 
called on. 

Studying is related to tribal issues. 

Studying is related to careers. 

Students are asked to explain how they 
arrived at an answer. 

Students are exposed to Native American as 
well as non-Native role models in science. 

Parents or community members help or 
teach in the classroom. 

Students make drawings, schematics, webs, 
or concept maps to demonstrate their 
understanding of scientific concepts. 

“What if’ questions are asked. 

I wait 3 seconds before calling on a student. 



2.35 


2.50 


1.75 


1.71 


1.80 


2.75 


1.70 


1.57 


3.00 


2.25 


3.25 


2.71 


2.95 


3.13 


2.25 


2.14 


2.25 


2.14 


2.00 


2.00 


2.35 


2.50 


2.05 


2.14 


3.30 


3.25 


2.20 


1.57 


3.60 


3.25 


2.65 


1.86 



2.95 


- 


2.05 


- 


2.35 


- 


1.70 


- 


1.74 


_ 


1.35 


- 



When reviewing these responses, it is important to keep in mind that these teachers and 
paraprofessionals are not talking about the same classroom experiences. As far as is known, 
none of the teachers and paraprofessionals teach together in the same classroom. 
Consequently, their responses are not differing perceptions of the same phenomena. The 
responses indicate that both teachers and paraprofessionals frequently enjoy their roles in 
teaching science. However, teachers expected that their enjoyment would be even greater in 
the future, whereas the paraprofessionals expected their enjoyment will be less frequent. 

In general the responses point to outcomes sought by the Institute. Teachers and 
paraprofessionals indicate an intention to increase the frequency of “positive"’ teaching 
behaviors and a reduction in conduct purported to be less effective. Teachers and 
paraprofessionals expected their future students to more frequently apply what they had 
learned to real life, brainstorm ideas, and explain how they arrived at an answer. These 
future students would also have their studies related more closely to tribal and careers issues. 
They would also be exposed to Native American role models. Teachers reported they would 
modify their behavior by asking more “what if’ questions, being less likely to call on the 
first student to raise his or her hand, and waiting three seconds before calling on anyone. 
They also thought themselves more likely to have students make visual representations of 
scientific concepts. 
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Teachers and paraprofessionals were also asked to respond to a second set of statements 
intended to explore their feelings and thoughts about teaching Native American students. 
The range of responses permitted to these statements was from ‘‘Strongly Agree ’ (1) to 
“Strongly Disagree” (5). The results are shown in Table 4. Teachers showed a substantial 
increase in their confidence in teaching science to Native .American students after 
participating in NASON while paraprofessionals showed only minor weakening of 
confidence levels. All respondents maintained a strong belief in the critical role of the 
family before and after the Institute. Both groups also strongly agreed that it was important 
to develop relationships with their students’ families. Both groups maintained strong 
agreement to the idea that Native American history and culture are important to understand. 

1 = Strongly Agree 2 - Agree 3 = Neutral 4 = Disagree 5 = Strongly Disagree 



Table 4: Teachers and Paraprofessionals - Instruction of Native American Students 



Statement 


Teacher 

Pre-test 


Paraprof. 

Pre-test 


Teacher 

Post-test 


Paraprof. 

Post-test 


I feel confident in my ability to teach 
science to Native American students. 


2.80 


2.00 


1.75 


2.14 


The family plays a critical role in helping a 
student achieve academically. 


1.40 


1.14 


1.45 


1.14 


It is important for me to develop 
relationships with the families of Native 
American students. 


1.65 


1.75 


1.50 


1.43 


It is important for me to understand Native 
American history and culture in order to be 
a better teacher/helper for my students. 


1.50 


1.25 


1.35 


1.43 



In a separate question, teachers were asked to describe how they divided a typical teaching 
day. They were asked to distribute 100% of their classroom time between the following 
methods of delivering science instruction: 

Lecture 

Teacher demonstration 
Class discussion 
Small group work 
Student presentation 
Experiment / Hands- on activity 
Other 

Examples of “other” types of classroom activities included “write ups ’, GED preparation 
kits, presentations by visitors, field trips, whole group projects, and visual presentations such 
as movies, videotapes, or slides. The results of the pre- and post- questionnaires are shown 
in Chart 1 . A careful review of the chart will show that the totals do not equal 100%. This 
is due to the fact that some of the individual responses did not equal 100%. However, it is 
clear that the Institute had a marked impact on how teachers would divide the typical class 
day. Experiments and other hands-on activities almost doubled in time allotted and 
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presentations gained as well. Most other types of activity showed a modest decrease in time 
allotted, but lecture format decreased the most, losing almost half its projected time. One 
unanticipated outcome was a decrease in time for group work despite the fact that a 
significant part of the Institute was predicated on group work on presentations. 



100% 

90% 

80% 

70% 

60% 

50% 

40% 

30% 

20 % 

10 % 

0% 



Paraprofessionals were also asked to respond to some statements that were posed to students 
but not to teachers. The responses will be discussed below in the discussion of student 
perceptions. 

Students 

As a starting point, students were asked about their immediate educational plans and about 
their ultimate academic goals. These queries were repeated in the post-institute 
questionnaire as well. Unfortunately, these results and all other comments regarding 
students should be considered in the light that one-fourth of the students did not respond to 
the concluding surveys. Consequently, comparisons lack viability. With this caution in 
mind, the results can be seen in Table 5. It would seem that one impact of the Institute was 
to raise the expectations of the students. At the same time, these expectations were made 
more realistic. At the conclusion of the Institute, fewere students held a Ph.D. as a goal, but 
more were aiming beyond a Bachelor s degree toward a Master’s. Interestingly, the one 
student who indicated that he would not finish high school also indicated that he hoped to 
receive a Bachelor’s degree. Of the two respondents who indicated “other” as their 
educational goal, one wanted “whichever is highest” and the other didn’t know which to 
choose. 



Division of Classroom Activity by Time 
Pre- & Post-Institute 




Pre- 



Post- 



Chart 1 
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Table 5: Student’s Educational Plans and Goals, Number Responding 


Educational Plans 


Pre-Test 


Post-Test 


Won’t finish high school 


1 


— 


Finish high school but no more. 


- 


- 


After high school, go to Vocational school. 


- 


3 


After high school, go to a community college. 


2 


** 

j 


After high school, go to a 4-year college. 


19 


12 


Educational Goals 


High School Diploma 


- 


- 


AA Degree 


- 


- 


Bachelor’s Degree (4-Year college) 


8 


2 


Master’s Degree 


4 


7 


Ph. D. 


8 


5 


MD 


J 


2 


Other 




2 . 



Students were next asked to respond to a series of statements related to their perception of 
science and its relationship to Native Americans. The statements were adapted from an 
instrument developed by Catherine Matthews of the University of North Carolina - 
Greensboro and Walter Smith of the University of Kansas. 2 The original Matthew/Smith 
instrument was used to assess the attitudes of Native American students toward math and 
science. In the NASON version, students were presented with nineteen statements and 
asked to rank their responses from ‘‘Strongly Agree” (1) to “Strongly Disagree” (5). Several 
of the statements were negatively posed so that disagreement by the students expressed a 
positive opinion such as, “My tribe has no use for science or technology.” The average of 
the responses are shown in Table 6. 

No standard benchmarks exist for all high school students with which to compare the 
attitudes of these Native American students. Based on their responses in the pre-test, 
students perceive that their parents barely “like” them to study science but that the families 
are very interested in having their students go to college (Items 1 & 12). Students also 
responded to statements regarding their perceptions of the relationship of science to their 
community (Items 4, 5, 8, 9, 14, and 15). They strongly agreed that Native Americans and 
non-Natives can perform equally well in science and that Native Americans had made 
important scientific discoveries, and, obversely, strongly disagreed that Native Americans 
were not as capable as other people in science. They strongly disagreed that their tribe had 
no use for science or technology, and agreed that science will help members of their family 
and tribe. Finally, their responses to statements about their personal feelings to science 
tended to show them to be generally interested in science (Items 2, 3, 6, 7, 10, 11, 13, 16, 17, 
1 8, and 19). They disagreed with the proposition that they were bored with science and 



2 Matthews, C. and Smith, W. S. Native American Related Materials in Elementary Science 
Instruction, Journal of Research in Science Teaching, April 1994 Vol. 31 (4) 363-380. 
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agreed that they were interested. They agreed that science helped them understand the world 
around them and that studying science was important for them personally. They were less in 
agreement that science helped in understanding themselves. They disagreed with the 
statement that science does not relate to their lives. They also tended to disagree that science 
was at odds with their cultural beliefs. They also showed a fair amount of confidence in 
their ability by agreeing that if they worked hard they could do well in science, and 
disagreeing with the opposite statement that no matter how hard they worked, they lacked 
the natural ability to do well. 



1 = Strongly Agree 2 = Agree 3 = Neutral 4 = Disagree 5 = Strongly Disagree 



Table 6: Student Attitudes About Science 


Statement 


Pre-test 


Post-test 


1 . My parents would like me to study science. 


2.48 


2.39 


2. Science is boring to me. 


4.13 


3.94 


3. What I learn in science does not relate to my life. 

4. Scientific research can be done equally well by 


3.65 


4.00 


Native Americans and non-Natives. 


1.39 


1.40 


5. My tribe has no use for science or technology. 

6. No matter how hard I work, I lack the natural 


4.74 


4.53 


ability to do well in science. 


3.87 


3.56 


7. Science helps me understand the world around me. 

8. I think Native Americans are not as capable as 


2.04 


2.00 


other people in science. 

9. Native Americans have made important scientific 


4.57 


4.50 


discoveries. 


1.83 


1.67 


10. 1 would be content just taking the minimum 
science requirements for high school. 

1 1 . 1 believe that studying science is important for me 


3.70 


3.83 


personally. 


2.26 


2.00 


12. My family does not want me to go to college. 


4.82 


4.89 


13. Science helps me understand myself. 

14. 1 believe that science will help members of my 


2.48 


2.44 


family and my tribe to have a better life. 

15. All Americans -- regardless of ethnicity -- have the 


2.00 


2.22 


same need to study science in high school. 
1 6. 1 am interested in a career in science or 


2.09 


1.78 


engineering. 


2.30 


2.06 


1 7. Science is at odds with my cultural beliefs. 


3.74 


3.78 


1 8. If I work hard, I can do well in science. 


1.87 


1.65 


19. 1 am interested in science. 


1.91 


1.71 



Again, comparisons between student responses at the beginning and end of the Institute are 
made difficult by the low return rate of the post-institute questionnaire. Student responses to 
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those items that seemed to be most impacted by the Institute included stronger disagreement 
with the statement that science did not relate to their lives, and stronger agreement that all 
Americans need to study science. Perhaps because of the complexity of the work of the 
Institute, students showed less disagreement with the statement that they lacked the natural 
ability to do well in science. In counterpoint, they also strengthened their agreement with 
the proposition that if they worked hard they could do well in science. Also increased was 
their agreement on the importance of science to them and their interest in science or 
engineering as a career. At the conclusion of the Institute, they agreed, but less strongly than 
at the beginning, that science will help their family and tribe. 

Certain items were presented to both students and paraprofessionals. These results are 
shown below in Table 7. The patterns of response in the two groups were similar with one 
notable exception. Both groups strongly disagreed that their tribes had no use for science 
and tended to strongly agree that Native Americans had made important scientific 
discoveries and that all Americans have a need to study science in high school. The 
opinions on these three items were largely unaffected by the Institute although the students 
responses showed some minor adjustment. However, on the statement regarding the conflict 
of science with cultural beliefs, a major change was recorded in the paraprofessional 
responses. At the beginning of the Institute, the paraprofessionals tended to disagree that 
science was at odds with their beliefs. However, at the conclusion the mean score of the 
respondents showed a tendency to agree that there existed a conflict of science and cultural 
beliefs. 

1 = Strongly Agree 2 = Agree 3 = Neutral 4 = Disagree 5 = Strongly Disagree 



Table 7: Paraprofessional and Student Responses to Selected Items 



Item 


Students 

Pre-test Post-test 


Paraprofessionals 
Pre-test Post-test 


1 . My tribe has no use for science or 
technology. 


4.74 


4.53 


4.25 


4.29 


2. Native Americans have made important 
scientific discoveries. 


1.83 


1.67 


1.50 


1.57 


3. All Americans -- regardless of ethnicity — 
have the same need to study science in high 
school. 


2.09 


1.78 


1.75 


1.86 


4. Science is at odds with my cultural beliefs. 


3.74 


3.78 


3.63 


2.86 



Students were also queried about their learning patterns: whether or not they learned on their 
own or in groups, and, if so, in what kinds of groups. These questions were asked both pre- 
and post-institute. The results are shown in Table 8. Again, results are difficult to analyze 
because of the poor return of student surveys at the conclusion of the Institute. It would 
appear that the Institute had little impact on these results except for the category of “Writing 
a paper” where more students indicated they would write with a group than at the beginning. 
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Table 8: Learning Patterns of Students - Alone vs. Groups 



Task 


Option 


Pre-test 


Post-test 


General Homework 


Alone 


11 


9 




With a group 


5 


4 




With a couple of close friends 


6 


4 




With family members 


1 


1 


Studying for a test 


Alone 


6 


6 




With a group 


7 


4 




With a couple of close friends 


9 


6 




With family members 


0 


1 


Writing a paper 


Alone 


17 


8 




With a group 


1 


4 




With a couple of close friends 


3 


3 




With family members 


1 


2 


Working on a science project 


Alone 


1 


1 


- 


With a group 


10 


7 




With a couple of close friends 


11 


8 




With family members 


0 


1 


Reading a book or paper 


Alone 


19 


15 




With a group 


1 


2 




With a couple of close friends 


2 


0 




With family members 


0 


0 


Doing library research 


Alone 


11 


9 




With a group 


5 


3 




With a couple of close friends 


5 


5 




With family members 


1 


0 



Students were asked whether or not they planned to take science classes in high school and 
those who responded were unanimous in saying “yes”. The distribution of the types of 
classes that they planned to take is shown in Table 9. Decreases in the number choosing 
Biology and Earth Science could be explained by the reduction in the number of survey 
returns. The “other” classes mentioned were Human Anatomy and Human Biology. 



Table 9: Science Classes Students Plan to Take 


Class 


Pre-test 


Post-test 


Agricultural Science 


4 


3 


Biology 


18 


13 


Chemistry 


17 


17 


Earth Science 


11 


6 


Environmental Science 


6 


4 


Physics 


10 


10 


Other 


2 


2 



10 
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Institute Impact on Participants 

During the final days of the Institute, all participants were surveyed regarding the impact of 
the Institute, their rating of events and activities, and their perception of the final 
presentation. The questions regarding impact were included in the general post-institute 
questionnaires which were somewhat different for each of the groups. Identical instruments 
were given to each group for the event ratings and presentation perceptions. Although the 
event rating questionnaire was coded to be divided by group, an oversight caused the 
presentation survey to be distributed without coding so group division is not possible. 

Teachers, paraprofessionals, and students were given five common statements regarding 
specific aims of the Institute to which they indicated their agreement or disagreement. 
Teachers and paraprofessionals were asked to respond to three other identical statements. 
Students were asked to rank their agreement to seven additional statements. These series of 
statements were integrated into the post-test referred to in the discussion of outcomes above. 
The results are shown in Table 10. 

In regard to the common questions given to all groups, the Institute fared very well in 
conveying scientific content. All groups tended to strongly agree that they had learned 
scientific principles and chemistry. They also expressed strong agreement with the assertion 
that they had gained a greater appreciation for Native American history and culture. They 
expressed comfort in working with each other in groups, with students slightly less 
comfortable that teachers or paraprofessionals. Learning new computer skills was rated 
lowest of the five statements in terms of agreement. 

In statements posed for teachers and paraprofessionals, there tended to be agreement that 
they had learned techniques for teaching Native American students effectively, and 
connecting science to students’ everyday lives. On the issue of better communications with 
parents, there was a disparity between teachers’ and paraprofessionals’ perceptions of the 
assistance provided by the Institute. Paraprofessionals tended to agree that this aim had been 
accomplished while teachers tended to be more neutral. 

As for the statements posed for students, they most agreed that the Institute had prepared 
them to be successful in science. Agreement, too, was also expressed with regard to 
eagerness to continue their education, a better understanding of the application of science to 
everyday life, and the scientific basis for environmental actions. They expressed 
disagreement with the statement that the Institute did NOT increase their appreciation of 
science. They agreed but with less assurance that they had learned laboratory and study 
skills at the Institute. 
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1 Strongly Agree 2 — Agree 3 — Neutral 4 — Disagree 5 = Strongly Disagree 



Table 10: Impact of the Institute 


Statement 


Teachers 


Paraprof. 


Students 


I have gained a greater understanding of scientific 








principles. 


1.70 


1.57 


1.78 


I have gained a greater appreciation for Native 








American history and culture. 


1.80 


1.67 


1.89 


I have learned new computer skills. 


2.40 


2.29 


2.06 


I have learned principles of chemistry. 


1.60 


2.14 


1.86 


I felt comfortable working with the other groups. 


1.70 


1.29 


2.00 


I have learned techniques for teaching Native 






_ 


American students effectively. 


2.10 


2.14 




I have learned better ways to communicate with 








the parents of my students. 


2.80 


2.29 




I have learned ways to connect the science I teach 








to the everyday lives of my students. 


1.85 


2.14 




Because of the Institute, I am eager to continue my 








schooling. 






2.00 


The Institute did NOT increase my appreciation of 








science. 






3.72 


I learned many laboratory skills. 






2.28 


I now feel better prepared to be successful in 








science. 






1.89 


I have learned valuable study skills. 






2.35 


I have a better understanding of how science can 








be used in everyday life. 






2.06 


I understand the scientific basis of the way things 








work in the environment. 






2.06 



All respondents were asked to rate each of the forty-six events and activities that took place 
during the four weeks of the Institute. Participants were asked to rate the usefulness of these 
events and activities on a scale of 1 = not at all useful to 5 = very useful. Responses were 
divided by group. A complete listing is included in Appendix 5. 

The events found to be most useful by all groups included the four laboratories, “Demo 
night, Sherman Alexie, simulation jigsaws, and the project presentation. The least useful 
activities for all groups were the mini-session on the resource guide on CD-ROM, team 
reporting, national and state science standards, opening activities at the Faculty Club, and 
computer instruction. It should be noted that only three activities were rated by any one 
group (teachers) as neutral or less that useful. These were the session on the resource guide 
on CD-ROM (2.69), computer instruction (2.89), and writing-#3 (3.00). All other events 
and activities were rated by the groups as being useful to some extent. 
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A comparison of the most and least useful activities by group are shown in Table 11. Tests 
of significance were run on the scores and some interesting differences between the groups 
emerged. Teachers felt that computer instruction was significantly less useful than did either 
paraprofessionals or students. In fact, teachers rated it as one of their least useful activities, 
and students marked it as one of their most useful. Paraprofessionals thought that the 
opening activities at the Faculty Club were much more useful than did either students or 
teachers both of whom rated it as one of the least useful. Paraprofessionals were also more 
likely to find the team work on the simulation significantly more useful than students. 

Perhaps because of their difference in age and experience, the largest differences were 
observed between ratings by students and the other two groups. Students were more likely 
to be neutral to the usefulness of the sessions on grant wnting and pitfalls in the classrooms 
than teachers and paraprofessionals. On the other hand, they rated the final wnting session 
and the session on the CD-ROM more highly than teachers. Although they tended to rate 
the simulation jigsaws as useful, they rated them significantly less useful than both the 
teachers and paraprofessionals for simulation 1 and than the teachers for simulation 2. They 
also rated the second session of the simulation team research significantly less useful than 
did the paraprofessionals. For their most useful choices, student seemed to focus on 
activities with less academic content such as the baseball game, and trips to Discovery Park 
and the Science Center. 

Table 1 1 shows only the events and activities that were rated most and least useful the 
average of the ratings by all participants. It wall be noted that these ranking differ somewhat 
from the ratings by the different groups. For example, student ratings of the usefulness of 
Laboratory 2, 3, and 4 put them much further down their rankings than the other two groups. 

' In a similar way, teachers ranked Demo night and Sherman Alexie much lower than their 
counterparts. In the part of the table devoted to the least useful events, the total number of 
ranking for each group is shown after “Rank” in the heading. For instance, when the mean 
scores are considered and ranked, the paraprofessionals have 1 6 rankings, the students 23 
and the teachers 37. The two most noticeable inconsistencies are the ranking by 
paraprofessionals of the Opening at the Faculty Club (6) and the students ranking of 
Computer Instruction (3). 
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5 - Very Useful 4 = Somewhat Useful 3 = Neutral 2 = Not very useful 1 = Not at till 
useful 



Table 11: Rated Usefulness of Institute Events and Activitie s by Group 
Most Useful Events and Activities By Rating 
Event/Activity All Groups Paraprofs Students Teachers 





Rank 


Mean 


Rank 


Mean 


Rank 


Mean 


Rank 


Mean 


Laboratory 1 


1 


4.59 


1 


5.00 


4 


4.20 


1 


4.67 


Demo night 


2 


4.53 


3 


4.67 


1 


4.80 


8 


4.33 


Project Presentation 


3 


4.50 


1 


5.00 


4 


4.20 


5 


4.50 


Laboratory 3 


4 


4.45 


2 


4.83 


8 


4.00 


2 


4.59 


Sherman Alexie 


5 


4.39 


4 


4.60 


2 


4.40 


9 


4.31 


Laboratory 4 


5 


4.39 


2 


4.83 


9 


3.90 


4 


4.53 


Laboratory 2 


6 


4.38 


2 


4.83 


8 


4.00 


6 


4.44 


Simulation jigsaw 1 


6 


4.38 


J 


4.67 


9 


3.90 


3 


4.56 



Least Useful Events and Activities By Rating 
Event/ Activity All Groups Paraprofs Students Teachers 





Rank 
(of 37) 


Mean 


Rank 
(of 16) 


Mean 


Rank 
(of 23) 


Mean 


Rank 
(of 37) 


Mean 


Resource Guide on CD- 
ROM 


37 


3.14 


15 


3.33 


12 


3.67 


37 


2.69 


Team reporting 2 


36 


3.27 


11 


3.83 


21 


3.20 


34 


3.12 


National & state science 
standards 


35 


3.31 


12 


3.67 


16 


3.38 


33 


3.13 


Team reporting 1 


34 


3.38 


11 


3.83 


21 


3.20 


32 


3.33 


Opening at the Faculty 
Club 


** *s 

J J 


3.47 


6 


4.33 


21 


3.20 


32 


3.33 


Computer Instruction 


32 


3.50 


10 


4.00 


3 


4.30 


36 


2.89 


Archaeology talk 


31 


3.53 


16 


3.17 


19 


3.30 


25 


3.78 



In addition to rating the events and activities, participants were asked to list their five 
favorite evening activities. There were only minor differences in the types of activities 
favored by each of the groups (See Table 12). Students favored Mariner’s baseball game 
(5), the beach, and the Intramural Activities (IMA) building (4 each), canoeing, basketball, 
and a trip to the Mall (3 each). The teachers and paraprofessional had more similar tastes. 
Both chose canoeing as the favorite activity (9 teachers and 5 paraprofessionals). The 
teachers also liked the Mariner’s game (9). Their succeeding choices were “demo” night (8), 
arts & crafts (7), carving (6), and free time (5). Paraprofessionals liked volleyball, the 
beach, and the IMA (3 each), and “demo” night (2). Considering all participants, the 
favorite activities were canoeing (17), the Mariner’s baseball game (16), “demo” night (12), 
the beach, arts & crafts, and IMA (8 each), and basketball and carving (7 each). 
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Table 12: 


Favorite Evening Activities by Group 




Acimly 


AJLGroups 


Parapros 


Students 


Teachers 


Canoeing 




17 


5 


3 


9 


Baseball Game 




16 


1 


5 


9 


Demo Night 




12 


2 


1 


8 


Arts & Crafts 




8 


1 


- 


7 


Beach 




8 


J 


4 


1 


IMA 




8 


J 


4 


1 


Basketball 




7 


1 


3 


3 


Carving 




7 


1 


- 


6 


Volleyball 




6 


J 


1 


. 2 


Free time 




5 


- 


- 


5 


Mall 




3 


- 




- 


Discovery Park 




J 


1 


1 


1 



Participants were also asked to suggest other activities in which they would be interested. 
This open-ended question engendered a long list (see below), most suggested by only one 
participant. Interestingly enough, the activity most suggested by teachers was computer 
training (5) which they had rated as less than useful as conducted by the Institute. This 
suggests that the training they did receive did not meet their needs. Teachers also suggested 
more Native American arts activities (2), a trip to Blake Island/Tillicum Village and more 
planned group activities (3 each). The small number of paraprofessionals who responded 
wanted more canoeing, a dance party, and more “Indian"’ speakers (2 each). They also 
mentioned Blake Island, and more Native American arts activities. Students wanted more 
field trips (2), Blake Island, and more canoeing. Across all groups the most requested 
activities were more computer training and more Native American arts activities (5 each), a 
Blake Island outing and more canoeing (4 each). 

Suggested Activities 



Activity 

More Native Am. art activities 
More computer training 
More canoeing 

Blake Island/Tillicum Village 

More field trips 

More large group activities 

More board games/game night 

Simulation games/team building 

Dance party 

More Indian speakers 

Visit Pt. Defiance Zoo & Aquarium 

Mini Pow-Wow 

Scavenger hunt 

More team sports 



H 

5 

5 

4 

4 

3 

J 

2 

2 

2 

0 

1 
1 



Activity M 

Arboretum tour 1 

Trip to Waterfront 1 

Go to a movie 1 

Quiet time after 1 1 PM 1 

Space Needle 1 

Staff vs. student games 1 

Tour of fishing industry 1 

Husky football practice 1 

Hands-on stream reclamation 1 

Visit Seattle Aquarium 1 

Library skills class 1 

Drumming 1 

Night at Golden Gardens 1 

Trip to Elliot Bay Bookstore 1 
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Project Presentations 



The last survey that participants took asked them to react to statements regarding the project 
presentation. During the course of the Institute, mixed groups of teachers, paraprofessionals, 
and students worked on some element of a major project involving unexplained shellfish 
deaths on tribal lands. Each group then made a presentation in front of the other Institute 
participants and invited guests. The statements posed in the survey attempted to gauge each 
individual’s participation in the group process, interest in the work, and the success of their 
presentation and other presentations. This survey was not coded so it was not possible to 
divide teacher, paraprofessional, or student reactions. The average of the responses are 
shown in Table 13. 

In general, the group process seemed to be successful in that respondents agreed with 
statements which were positive about the experience. Although three respondents strongly 
agreed that they took a leadership role (#1), all three were neutral to the statement that their 
group had a dynamic leader (#23). For the majority of respondents who took initiative to 
accomplish tasks (# 2) and for whom listening to others was an agreed upon standard (#3), 
there was disagreement with the statement that they did not feel connected to the group 
(# 4). Those respondents who agreed that they felt disconnected from the other members of 
the group (#4) also tended not to agree that they listened to and took others opinions into 
account (#3). Without coding it is not possible to identify specific groups but the patterns of 
answers tend to suggest that at least one “group” never congealed into a functioning unit. 
Marginal notes on some surveys suggested that the students in one group were fairly 
disconnected. However, most participants tended to agree that all type of participants got 
along well (#8). 

Generally, the participants found the work interesting and useful both for themselves and 
their audience (#’s 9, 10, 12). There also seemed to be consensus that this work would be 
useful after the Institute (#11). The participants found the presentations, their own and 
others, to be interesting, useful, and well organized (#’s 13, 14, 17 & 18). Most also agreed 
that their presentation could have been improved (#16). There was also general agreement 
that the presentations contributed to the overall project in a positive way (#’s 15 & 19). The 
statements about the discussion drew a very mixed reaction (#’s 20-22, & 25). Some 
marginal notes indicated that there was no formal discussion and the majority of neutral 
reaction and reduced number of respondents would tend to bear that out. 
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1 - Strongly Agree 2 = Agree 3 = Neutral 4 = Disagree 5 = Strongly Disagree 



Table 13: Project Presentation Ratings 

Statement Mean 

1 . As a member of my presentation team, I took a leadership role. 2.50 

2. As a member of my presentation team. I took initiative to do things. 1 .94 

3. As a member of my presentation team, I listened to other members and took 

their opinion into account. 1 .53 

4. I did not feei connected to the other members of my presentation team. 3.65 

5. Members of our presentation team worked together with enthusiasm. 2.62 

6. Members of our presentation team worked individually rather than as a group. 3.03 

7. I got along well with the other members of my presentation team. 1 .82 

8. Teachers, paraprofessionals. and students worked well together in my group. 2.15 

9. The work that my group did was interesting and useful for the people at the 

Institute. 2.06 

10. The work that my group did was interesting to me. 1 .88 

1 1 . The work that my group did will be useful to me when I return home.. 2.21 

1 2. The audience found our presentation interesting and useful. 2.03 

13. Our team’s presentation before the audience went very well. 1.94 

14. Our group’s presentation was well organized. 2.29 

15. Our group’s presentation contributed to the general project in a positive way. 1.91 

16. Our group’s presentation could have been improved in useful ways. 2.09 

1 7. The presentations made by other groups were well organized. 2.24 

1 8. The presentations made by other groups were interesting to watch. 2. 1 8 

1 9. The presentations made by other groups contributed to the general project. 2.03 

20. 1 learned a lot from the discussion following the presentations. 2.77 

2 1 . The discussion after presentations was boring to me. 3 .23 

22. The discussion after the presentations was too long. 3.12 

23. Our presentation team had a dynamic leader. 2.65 

24. In our presentation team everyone contributed equally and there was no single 

leader. 2.75 

25. The discussion was an important part of the general project. 2.37 



Open Ended Questions 

Participants were asked a series of open-ended questions in the surveys at both the beginning 
and conclusion of the Institute and in the event and activities questionnaire. Although a few 
of the questions were asked of all participants, generally participants were asked different 
questions. Teachers and paraprofessionals were asked similar questions at the beginning and 
end of the Institute. These questions included questions about how they integrated the 
teaching of science with Native American culture, how they welcomed Native American 
students, what methods they found effective for teaching Native American students, and 
what problems they encountered working with Native American students. Because they set 
the curriculum, teachers alone were asked about their goals for teaching science. Students 
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were asked what made them feel welcome in a classroom, what were the best and worst 
things about studying science, and what their career goals were. At the beginning of the 
Institute, all participants were asked to describe the skills and knowledge they would share 
with others, and what they hoped to learn at the Institute. At the end of the Institute, all 
participants were asked what they had learned from the others and what were the best and 
parts of the NASON Institute. The findings from all of these questions are discussed below. 

Integration of Science and Native American Culture 

Teachers and paraprofessionals were asked in the pre-test whether they integrated science 
with Native American culture in their classrooms, and if so. they were requested to provide 
an example of how this was done. Only six teachers and four paraprofessionals provided 
examples. More than half of these examples involved studying issues of importance to 
Native American communities. Two respondents provided examples of incorporating 
Native American traditions or ways of thought into the study of science and two gave 
examples that emphasized the connections between scientific issues and Native American 
culture. 

Through the course of the Institute, respondents developed many ideas for ways in which to 
actively engage students in learning about the connections between scientific principles and 
Native American ways of life. In the post-test, nearly all respondents provided examples of 
how they might integrate science with Native American culture and most of these examples 
involved actively engaging students in studying the connections between scientific issues 
and Native American culture. Six respondents gave examples that involved this theme in a 
general way. In addition, four respondents gave examples that included hands-on classroom 
projects combining scientific principles and Native American culture while six respondents- 
provided examples of hands-on projects involving field trips or other direct contact with 
Native American communities. Three respondents suggested projects that involved bringing 
Native American speakers or parents of Native American students to the classroom. 

Making Native American Students Feel Welcome in the Classroom 

Teachers and paraprofessionals were next asked what they do now and would do in the 
future to make Native American students feel welcome in the classroom. Responses covered 
a broad range in both the pre-test and post-test but the emphasis had shifted somewhat by the 
post-test. The most common responses among teachers in the pre-test were that they would 
treat the students as equal individuals and not single them out as Native Americans, that they 
would greet students warmly, respect them, encourage them and maintain a calm attitude in 
the classroom. Paraprofessionals tended to focus on having respect for the students, 
listening to them, getting to know them and sharing aspects of their own heritage with them. 
Thus, whereas teachers tended to emphasize treating students as equal individuals without 
making them feel "different 1 *, paraprofessionals were more apt to stress getting to know 
students personally and encouraging them to express themselves and share their experiences. 
Other responses by teachers and paraprofessionals included participating in community 
events with students, incorporating Native American culture into the classroom, encouraging 
the pursuit of higher education, and interacting with the families of students. 
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In the post-test, teachers again tended to focus on treating Native American students as 
individuals and not singling them out. Almost as many this time mentioned incorporating 
Native American culture into the classroom. Paraprofessionals emphasized being available 
to help students when necessary and encouraging them to take pride in their Native 
American heritage. Other responses from teachers and paraprofessionals in the post-test 
included talking to students and sharing ideas with them, trying to leam about students' 
cultural background, using new teaching techniques such as group activities and hands-on 
projects and offering help when needed. 

Responses to the post-test suggested that some teachers had developed a greater awareness 
of the potential for them to leam from their students and the importance of taking student 
views into account in their classroom. The predominance of the idea that Native American 
students should be treated as equal individuals, on the other hand, has ambivalent 
connotations. In one sense, this attitude can suggest a stand against discrimination and can 
guard against treating students as ''representative" Native .Americans. On the other hand, 
this individualist approach risks ignoring important cultural differences that students might, 
in fact, wish to explore and share in a supportive environment. Furthermore, the 
individualist approach, common in teacher responses, is a very particular cultural attitude 
based on certain assumptions that might not be shared by all students. It is important to note 
that the majority of teachers were Caucasian and all paraprofessionals were Native 
Americans. These cultural differences may influence their assumptions. 

Effective ways to teach Native American Students 

The third question teachers and paraprofessionals were asked was what the most effective 
things were that they could do when teaching Native American students. The most common 
responses given by teachers in the pre-test were to relate the material they were teaching to 
real life situations, to do hands-on projects and to do group work. Paraprofessionals were 
more likely to respond that the most effective things they did were to answer students' 
questions, provide encouragement and listen to their students. Other responses given by 
both teachers and paraprofessionals included helping students to make their own discoveries, 
acknowledging Native American cultural beliefs and incorporating them into the curriculum, 
accepting students' input, setting clear goals for students, and promoting cooperative 
learning. 

In the post-test, teachers were more likely to respond that they could be effective by relating 
material to issues of interest to students and to the larger Native American community and, 
more generally, by making the class sessions meaningful and relevant for students. Teachers 
again mentioned hands-on projects and group work as effective teaching methods in the 
post-test. In addition, teachers wrote about sharing ideas and communicating with their 
students, having students share their cultural beliefs, being patient, and respecting students. 
Paraprofessional responses focused on listening to students and working one on one with 
them. No one in the post-test mentioned helping students to make their own discoveries or 
setting clear goals for students. 
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Goals in Teaching Science 

Teachers were asked to state their overall goals for students in teaching science. In the pre- 
test, the most common responses focused on developing scientific knowledge and 
understanding, developing a sense of curiosity, discovering things for themselves, and 
learning scientific skills such as observation and critical thinking. Other goals included 
helping students enjoy learning, preparing them for future education and careers, 
encouraging them to develop an appreciation and respect for life and for their global 
environment, guiding students toward assuming responsible roles in their communities, and 
having them learn practical, everyday applications of math and science. 

In the post-test, the most common goal expressed was to have students develop an awareness 
of how science affects their everyday life. Other frequent responses repeated from the pre- 
test were to have students develop scientific knowledge and understanding, to have them 
discover things for themselves, and to enjoy learning. Unlike the pre-test, several of the 
teachers mentioned that their overall goal was to have students succeed. Other new goals 
included enhancing students' feelings of competence, helping students recognize the 
importance of science and having them leam about the connections between science and 
Native American traditions, the environment and other fields. No one in the post-test 
specifically mentioned that their goals for students were to prepare them for further 
education and careers or to have them develop understanding and respect for life and their 
environment. 

Biggest Problems Encountered in Working With Native American Students 

In the pre-test, teachers and paraprofessionals were asked about the biggest problems they 
encountered when teaching Native American students. Teachers were most likely to 
comment on the low academic skills and performance of their students, disruptive behavior, 
poor attendance and their own lack of knowledge about students' backgrounds. 
Paraprofessionals were more likely to comment on the low self-esteem of many students. 
Other common responses were a lack of motivation among students, difficulties in keeping 
students' attention and interest, and a lack of parental interest and involvement. Diversity 
among students, differences in skill levels and lack of resources were mentioned less 
frequently. 

Skills and Knowledge to Share at NASON 

Teachers, paraprofessionals and students were asked in the pre-test what skills and 
knowledge they would like to share at NASON. Teachers tended to mention their 
knowledge and experiences of working with Native American students and strategies and 
ideas for teaching science. Paraprofessionals focused on their knowledge of Native 
American culture and history and two respondents mentioned sharing their knowledge about 
plants. Students mentioned their verbal, writing and research skills, their open attitudes and 
willingness to leam from others, and aspects of their Native American heritage. Two 
students and one teacher wrote that they would like to share their knowledge of science. 
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What you hope to learn from NASON 

The final open-ended question on the pre-test asked teachers, paraprofessionais and students 
what they would like to learn from NASON. The most common response among teachers 
was that they would like to learn new ways to approach teaching science. The rest of their 
responses were fairly evenly split between several categories: scientific knowledge and 
applications, computer skills. Native American history and culture, appropriate ways to 
motivate and interact with Native American students, and ways to communicate with the 
parents of Native American students. Paraprofessionais were most interested in gaining 
scientific knowledge and learning appropriate ways to interact with Native American 
students. Nearlv all students stated that they hoped to learn more about science. Two 
students mentioned learning about computers. 

In the post-test, students were asked what were the most important things they had learned 
from NASON. The most common responses were scientific knowledge and skills and how 
to work with others in a group. Other responses included study skills, awareness of their 
Native American heritage, and computer skills. 

I feel welcome in a classroom when... 

In the pre-test, students were asked to complete the phrase "I feel welcome in a classroom 
when..." Students most frequently responded that they felt welcome when they had friends 
or knew people in the class or when the teacher or students were friendly. Some students 
said they felt welcome when the teacher made learning fun, when the teacher greeted them 
as they entered the class and when other people in the class were enthusiastic or open to 
learning. 

Best Things About Studying Science 

Students were then asked what the best things about studying science are. A large majority 
responded in the pre-test that learning new things was the best part about studying science. 
Other responses included labwork and dissections, learning the practical applications of 
science, the challenge involved in studying science and the opportunity for better jobs that it 
provides. In the post-test, a much smaller majority responded that learning new things was 
the best part about studying science and several people again mentioned labwork or 
dissections. In addition, however, students provided several new responses. These included 
learning about how things work, learning about how science is related to life, science is fun, 
learning about the environment and feeling a sense of discovery. 

Worst Things About Studying Science 

Asked what are the worst things about studying science, students gave more varied 
responses. The most common response in the pre-test was that long lectures and boring 
teachers were the worst things about studying science. Other responses included the length 
of time it takes to study, frustration at not understanding concepts or not having things work 
out, memorizing names of elements on the periodic table, reading the textbook, the smells or 
dirt involved in the labs, and the tests. Reading science books was mentioned again by 
several students on the post-test. Other "worst things about studying science" according to 
students on the post-test are that it is boring, complicated and difficult to understand, hard 
work, boring experiments, written work, research projects, presentations, and not knowing 
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enough. These responses suggest that a number of students encountered new expectations 
and types of assignments during NASON which they found difficult but. perhaps, also 
challenging. In the pre-test, for example, none of the students even mentioned written work, 
research projects or presentations. In addition, although students in the post-test complained 
about science being complicated and difficult to understand, they did not express the same 
frustration at not understanding concepts or successfully completing experiments that was 
expressed by some in the pre-test. 

Things that should be taught in schools but are not 

On the pre-test, students and paraprofessionals were asked to list things they think should be 
taught in their schools but are not. Students mentioned Native American language, culture 
and history, practical applications of material for daily life, and different aspects of science. 
Other responses were computers and more about their religion or Native American 
spirituality. Paraprofessional answers focused on Native American culture and different 
aspects of science. In the post-test, twice as many students stated that they would like to 
learn more about Native American culture and several again mentioned learning more about 
different aspects of science. On the other hand, no one in the post-test mentioned learning 
about Native American religion and spirituality. Paraprofessionals were not asked this 
question in the post-test. 

Most Important Things Learned from Teachers, Students and Paraprofessionals 

On the post-test, each respondent was asked to list the most important things they had 
learned from the students, the paraprofessionals and the teachers. In describing what they 
had learned from students, teachers most often mentioned particular qualities or character 
traits such as their shyness or their strong sense of morality. Other responses included 
gaining an understanding of student experiences and difficulties, learning what students 
enjoy doing - new games, etc., learning to listen to students, and realizing that students are 
often enthusiastic about learning. Paraprofessionals provided very few responses but they 
tended to fall into the same categories as those mentioned above. Students said that they 
learned from fellow students about different feelings and ideas. Native .American culture and 
experiences, meeting people and making new friends, students' personal backgrounds, and 
how to have fun. 

When asked what they had learned from paraprofessionals, teachers tended to mention that 
they were talented people with good ideas, good role models, an asset to the classroom, and 
dedicated to their job. A couple of teachers wrote that they had gained an appreciation of the 
frustrations paraprofessionals sometimes face. Several teachers said they noticed little 
difference between paraprofessionals and teachers during NASON and were sometimes not 
even aware of who the paraprofessionals were. Students learned that paraprofessionals were 
"cool;" that like students, they were still learning, and they learned about their experience of 
being Native American and their Native American heritage. 

When asked what they had learned from the teachers, students responded that they had 
learned that teachers are people too, they had learned how to communicate and work with 
them, they had learned study skills and scientific knowledge, and they had learned about 
different teaching styles and how teachers think. Two students felt that teachers talk too 




22 



NASON Summer Institute - 1995 



gjgggQj 



iti 






much and don't pay enough attention to student opinions while another two wrote that they 
had gained an appreciation of teachers' work and realized how much they care. The most 
common things teachers learned from each other were new teaching ideas and shared 
concerns. In addition, teachers mentioned that they had gained support and friendship, that 
other teachers were helpful, and that they learned that other teachers were not always aware 
and didn't necessarily have answers to everything. Three teachers also mentioned that they 
had learned computer skills from other teachers. Paraprofessionals provided only a few 
responses which fell into the same categories as those mentioned above. 

Best Part of NASON 

When asked what was the best part of the NASON Institute, a majority of the teachers 
mentioned the science skills they had gained, particularly through the chemistry labs. 
Meeting people, making friends, and interacting with others in a supportive group 
environment were also common responses. One or two people mentioned learning new 
approaches to teaching, developing greater self-confidence, working with students and 
learning computer skills. Students most frequently mentioned recreation and field trips as 
the best part of NASON but also wrote about meeting people and making friends, being part 
of a supportive group environment, and learning about other cultures. Paraprofessionals also 
tended to feel that the best part of the Institute was meeting people and making friends, 
being part of a supportive group environment, and learning new science skills through the 
labs. 

Worst Part of NASON 

The worst parts of the Institute for teachers were sleeping conditions in the dorms, poor 
guidelines for student conduct, not enough time to accomplish the things they would have 
liked to do, and disorganization and schedule changes in the program. Several teachers also 
mentioned that there had not been enough interaction with students, insufficient attention 
paid to cultural issues or cultural insensitivity and one person found the first few days of the 
program particularly trying. Paraprofessionals tended to feel that the worst parts of NASON 
were problems resulting from' poor communication, confusion caused by a busy schedule, 
and the fast pace and hard work required at the Institute. For students, the worst parts of the 
program were the work, too much separation between the different groups, arguments and 
dealing with difficult people, disorganization and schedule changes in the program, and the 
first few days of the program. 

Student Careers 

In both the pre-test and post-test, students were asked what kind of career they would like to 
pursue. Responses ran the gamut from marine biologist to high school teacher to movie 
director. (A complete list can be found in Appendix. 6) A number of students changed their 
responses from pre-test to post-test but these changes did not seem to follow any discernible 
pattern and generally responses remained quite similar. One surprise was that while six 
students mentioned they would like to become scientists in the pre-test, none provided this 
response in the post-test. It should be noted, however, that three of those who provided this 
initial response did not complete the fourth test and a fourth changed her response from 
"genetic scientist" to "genetic engineer." 
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CONCLUSION 



Many of the state goals of the NASON Institute seem to have been achieved. Both for 
teachers and paraprofessionais, their conduct of the classroom and approach to the students 
seem to have been altered in ways likely to encourage students, particularly Native 
American students, to learn science. Both teachers and paraprofessionais expressed a 
willingness to relate the science they are teaching to the lives of their students. Not only 
what was being taught but how it would be taught was changed by the experience of the 
Institute. The teachers and paraprofessionais committed to relate science to tribal issues, to 
careers, and to expose students to Native .American role models. Further, they seemed 
willing (especially the paraprofessionais) to involve parents and community members in the 
classroom. The nature of instruction would also undergo change. Teachers would have 
students visually demonstrate their understanding of scientific concepts, brainstorm ideas, 
and answer “what if’ questions. Teachers would also alter their classroom behavior. They 
would be less likely to call on the first student who raised his/her hand and would pause 
three seconds before calling on any student. Teachers would also alter the schedule of the 
classroom day. Lectures and group work would have less time devoted to them, and 
presentations and experiments would fill more of the instructional time. 

Elements of the goals for students were also met. Although these students demonstrated a 
higher degree of interest in science than originally anticipated by the NASON staff, this 
interest was further enhanced by their experience at the Institute. They indicated a renewed 
understanding of science as an important part of their world. Although some lamented about 
the hard work of the Institute, they felt better prepared to succeed in science and more 
committed to furthering their education beyond high school. The Institute seemed to have 
little impact on their learning patterns either alone or as a group with the possible exception 
of an increased openness to write a paper with a group. Nor did the Institute appear to 
change measurably their planning for taking science classes in high school. 

All three groups seemed to have benefitted from the science and academic content of the 
Institute. They all expressed agreement with learning principles of science and chemistry, 
and an enhanced appreciation of Native American history and culture. Indeed the majority 
of teachers felt that the science skills that they had learned, particularly through the 
laboratories, were the best part of the Institute. Computer skills were learned but to a lesser 
extent than the others and was the only content area pointed out for improvement, 
particularly by teachers. All the groups agreed that they had felt comfortable working with 
each other. 

In addition to the science skills identified by the teachers, participants generally felt that the 
camaraderie developed between the groups and individual participants was the best part of 
the Institute. For many students, the field trips and recreational outings opened up new 
vistas and were valued. For some, the Institute helped build self-confidence. One teacher 
summarized his experience by saying that the best part of the Institute was . . . 
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1) the opportunity to increase my knowledge, both content-wise and " teaching tips - 
wise — I can better teach my students. 2) the opportunity to gain a base of 
knowledge in a new, and. to me, unknown area — and guidance as to how I can build 
on that knowledge. 

Although the Institute enjoyed general success, problems did emerge as would be expected 
in any relatively new venture. Many participants were frustrated with problems with the 
schedule during the early part of the Institute. Others had more specific complaints about 
the physical arrangements: beds being too hard, or the dorms being too loud, or participants 
eating too much. 

Finally, some changes in the structure of the Institute may increase the attainment of its 
goals. Participants indicated a desire to work together across group lines beginning with the 
first week of the Institute. This may have benefit later on as mixed groups work toward 
completing a project. Further, a recognition of the differences in the central goal established 
for teachers and paraprofessionals and the goal established for students. Although 
complimentary, they are different. Perhaps it would be appropriate to break the groups up 
for some sessions. Sessions that are of interest to teachers like "Grant Writing” could be 
offered simultaneously with one for students such as "Applying for Scholarships”. 

In total, the 1995 NASON Summer Institute was largely successful and met the goals 
established by the leadership. The result seemed to be providing schools throughout the 
region with teachers and paraprofessionai who are better prepared academically and wholly 
committed to teaching science to Native American students. They are better able to 
understand the rich mix of history and culture of the Native American community and how it 
can contribute to making science come alive to these and all other students. Native 
American high school students also benefited from the Institute by becoming better prepared 
for their study of science. They seemed to catch a glimpse of how science was integrated 
not only into their own lives but into the life of their tribe and community. They indicated a 
new energy to continue their education both in high school and beyond. 
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Native American Science Outreach Network (NASON) Summer Institute - 1995 

STUDENT QUESTIONNAIRE 



This questionnaire will be totally anonymous but we would like to be able to connect your answers here to other surveys that 
will be given during the course of the Institute. We would like you to think of a simple 4 or 5 letter word or 4 or 5 numbers 
that will be your “secret” code. Write it in the box below. It is important to remember this code because you will be asked to 
write it on other questionnaires as well. Please write it down somewhere so you can refer to it later in the Institute. 



Gender: 

1 



'□ Male 



me 



Q Female 

(Check one.) 



Age: 



What are your educational plans? 

O 1 won’t finish high school. 

J Q After high school, go to Vocational School 
5 Q After high school, go to Four-Year Collese 
O 1 don't really know yet. 



u Finish high school but not continue education 
u After high school, go to Community College 
6 0 Other: 



2. What is the highest degree you hope to attain? (Check one. 



I 



Q High School Diploma "Q AA Degree (Community College) 

J Q Bachelor’s Degree (4-Year College) Master’s Degree 

5 Q Ph. D. (Doctor of Philosophy) Q MD (Doctor of Medicine) 

O Other: 

3. For each of the items below, please circle the response that best represents your level of agreement or disagreement with 
the statement. 

SA = Strongly Agree A = Agree N = Neutral D = Disagree SD = Strongly Disagree 


Statement 


Strongly 

Agree 


Agree Neutral 


Disagree 


Strongly 

Disagree 


My parents would like me to study science. 


SA 


A 


N 




D 


SD 


Science is boring to me. 


SA 


A 


N 




D 


SD 


What I learn in science does not relate to my life. 

Scientific research can be done equally well by Native Americans 


SA 


A 


N 




D 


SD 


and non-Natives. 


SA 


A 


N 




D 


SD 


My tribe has no use for science or technology. 

No matter how hard I work, I lack the natural ability to do well in 


SA 


A 


N 




D 


SD 


science. 


SA 


A 


N 




D 


SD 


Science helps me understand the world around me. 

1 think Native Americans are not as capable as other people in 


SA 


A 


N 




D 


SD 


science. 


SA 


A 


N 




D 


SD 


Native Americans have made important scientific discoveries. 

I would be content just taking the minimum science requirements 


SA 


A 


N 




D 


SD 


for high school. 


SA 


A 


N 




D 


SD 


I believe that studying science is important for me personally. 


SA 


A 


N 




D 


SD 


My family does not want me to go to college. 


SA 


A 


N 




D 


SD 


Science helps me understand myself. 

T believe that science will help members of my family and my 


SA 


A 


N 




D 


SD 


tribe to have a better life. 

All Americans - regardless of ethnicity - have the same need to 


SA 


A 


N 




D 


SD 


study science in high school. 


SA 


A 


N 




D 


SD 


I am interested in a career in science or engineering. 


SA 


A 


N 




D 


SD 


Science is at odds with my cultural beliefs. 


SA 


A 


N 




D 


SD 


If I work hard I can do well in science. 


SA 


A 


N 




D 


SD 


I am interested in science. $ £2 


SA 


A 


N 




D 


SD 
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4. In school you work on many types of assignments. For each description below, check the box that shows how you would 
best like t o work on the assignment: 



Type of Assignment 


Alone 


With a group 


With a couple of 
close friends 


With family 
members 


General homework 


Q 


u 


u 


u 


Studying for a test 


'□ 


u 


u 


u 


Writing a paper 


Q 


■-Q 


Q 


u 


Working on a science project 


Q 


'U 


. Q 


*□ 


Reading a book or paper 


'□ 


o 


U 


u 


Doing library research 


Q 




u 


u 



5. Do you plan to take any science classes in high school? O Yes ‘G No 

If your answer is “yes”, circle as many of the classes below as you intend to take. 

'Agricultural Science : Biology 

'Chemistry 4 Earth Science 

Environmental Science °Phvsics 

7 Other: 

For the following series of questions, complete the statements by writing your thoughts and ideas. 

6. I feel welcome in a classroom when 



7. The best things about studying science are 



-L 



8. The worst things about studying science are 
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9. If I could have any job I wanted, I would be 






10. Things I would like to learn but am never taught are 



1 1 . Skills and knowledge I would like to share with others at the Institute include 



12. Things I would really like to learn from the NASON Institute are 
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Native American Science Outreach Network (NASON) Summer Institute - 1995 

TEACHER QUESTIONNAIRE 

This questionnaire will be totally anonymous but we would like to be able to connect your answers here to other surveys that 
will be given during the course of the Institute. We would like you to think of a simple 4 or 5 letter word or 4 or 5 numbers 
that will be your “secret” code. Write it in the box below. It is important to remember this code because you will be asked to 
write it on other questionnaires as well. Please write it down somewhere so you can refer to it later during the institute. 



Gender: Q Male 2 Q Female Age: 

Please indicate your racial/ethnic identification. (Check all that apply.) 

l Q African American 2 Q Alaskan Native 

Native American 4 Q Asian or Pacific islander 

Hispanic/Latino 6 Q Caucasian (Not of Hispanic Origin) 

1 . For each of the following items, please circle the response that best represents how often the following statements 



describe your science class. 

MT = Most of the Time F = Frequently S = Sometimes AN - Almost Never 



Statement 


Most of the 
Time 


Frequently 


Sometimes 


Almost Never 


1 enjoy teaching science. 


MT 


F 


S 


AN 


I have students apply what they are learning to real 
life situations and to their personal experiences. 


MT 


F 


s 


AN 


1 have students make drawings, schematics, webs, or 
concept maps to demonstrate their understanding of 
scientific concepts. 


MT 


F 


s 


AN 


1 ask students hypothetical “What if . . . 7" questions 


MT 


F 


s 


AN 


l wait at least 3 seconds before calling on a student. 


MT 


F 


s 


AN 


I have students brainstorm ideas. 


MT 


F 


s 


AN 


1 call on the first student who raises his/her hand. 


MT 


F 


s 


AN 


I relate what we are studying to tribal issues. 


MT 


F 


s 


AN 


I relate what we are studying to careers. 


MT 


F 


s 


AN 


I ask students to explain how they arrived at an 
answer. 


MT 


F 


s 


AN 


Students are exposed to Native American as well as 
non-Native role models in science. 


MT 


F 


s 


AN 


Parents or community members help or teach in the 
classroom. 


MT 


F 


s 


AN 



2. For how many years have you been teaching science in middle or high school? years. 
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3.. For each of the items below, please circle the response that best represents your level of agreement or 



disagreement with the statement 

SA = Strongly Agree A = Agree N = Neutral D = Disagree SP = Strongly Disagree 



Statement 


Strongly 

Agree 


Agree 


Neutral 


Disagree 


Strongly 

Disagree 


I feel confident in my ability to teach science to Native American 
students. 


SA 


A 


N 


D 


SD 


I think that the family plays a critical role in helping a student 
achieve academically. 


SA 


A 


N 


D 


SD 


It is important for me to develop relationships with the families 
of Native American students. 


SA 


A 


N 


D 


SD 


It is important for me to understand Native American history and 
culture in order to be a better teacher for my students. 


SA 


A 


N 


D 


SD 



4. Considering the list below, divide your typical teaching day by the type of activity. Your total should equal 100%. 



Lecture 




% 


Teacher demonstration 




% 


Class discussion 




% 


Small group work 




% 


Student presentation 




% 


Experiment / Hands-On Activity 


V 


% 


Other: 




% 



5. Do you integrate science with Native American culture in your classroom? l Q Yes 2 Q No 

If yes, please give an example of how you combine your science teaching with Native American culture. 



For the following series of questions, complete the statements by writing your thoughts and ideas. 

6. To make Native American students feel welcome in the classroom, I 



7. In teaching science my overall goals for students are 
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8. The most effective things I do when teaching science to Native American students are 



9. The biggest problems I encounter when teaching science to Native American students are 



1 0. Skills and knowledge I would like to share with others at the Institute include 



1 1 . Things I would really like to learn from the NASON institute include 
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